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Slab Milling Machine. 


The accompanying illustration is of a new 
slab milling machine designed for the heavi- 
est work within its nominal capacity, which is, 
to take in 88’’ between housings, the length 
of the platen being 60”, and, the extreme 
height from the platen to the center of the 
cutter arbor 11’. The platen is gibbed and 
dovetailed to the bed, is fed by a large 
screw which is placed under it, and there is 
a quick-return motion which is operated by 
the lever seen at the right of the machine. 
Cutters are changed by removing the caps 
from the bearings, these being placed at 
such an angle that the cut 
tends to force the arbor 
against the solid metal of 
the bearings. The ma-. 
chine weighs 6,500 pounds, 
and has sufficient power 
to cut three-pitch racks, 
as shown, 30” long, at one 
cut. It is built by the 
Lodge & Davis Machine 
Tool Company, Cincinnati, 
Ohio. 
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A Still Larger Tele- 
scope. 

Our readers are, of 


course, nearly all more or 
less interested in the Lick 
telescope, regarding which 
we have had something to 
say in former issues, and 
which was built by Warner 
& Swasey, of Cleveland. 
This telescope is now to be 
somewhat exceeded in di- 
mensions by what will be 
known as the Yerkes tele- 
scope, Which will be part 
of the equipment of the 
Chicago University, and 
which will have an object- 
ive of 40” clear aperture 
(not 45’, as we erroneously 
stated), this being 4’ larger 
than the Lick. The con- 
tract this giant 
is awarded to Warner & 
wasey recently, and there 


in 


for new 


< 


vA 


is some idea of rushing its construction 
through in time to exhibit it at the World’s 
Fair, though it has not been definitely de- 


ided to do this. Some figures relating to 
new giant may be of interest. The tube, 
about feet 
long, and will weigh about 6 tons, the total 


ight of the instrument being about 60 tons. 


ith its accessories, will be 70 


The polar axis will weigh 5 tons, and the 
clock, which will move the telescope in 


ison with the movement of the heavenly 
dies, will weigh about one ton, and will be 
placed, as in the case of the Lick, within the 
cast pedestal or base of the instrument. This 
base or column will weigh about 30 tons. 
lhe telescope will be arranged to be moved 
either by the clock, by hand, or by electric 

‘tors, as the observer may desire. The 
light-gathering power of this lens will be 

out 25 per cent. greater than that of the 
Lick, and it is thought that the available 

ignifying power will range from 250 to 
®,000 diameters. But, as have before 
timated, it is very doubtful indeed if the 


I 


we 





the Lick, because the conditions for astro- 
nomical observations are celttainly 25 per 
cent. better. on Mount Hamilton than in 
Chicago ; if, indeed, the difference in favor 
of the Lick telescope is not even more than 
this. The re-mounting of the Naval Ob- 
servatory telescope at Washington, which 
was undertaken by Warner & Swasey some 
time ago, is well under way, and when this 
and the Chicago telescope are completed, 
they will have the honor of constructing the 
mechanism for the two largest refracting 
telescopes in the world, and the three Jargest 
in this country, while the character of the 
mechanism is above criticism, the re-mount- 
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Moreover, these irons must possess the quali- 
ty of taking a ‘“‘chill’” readily, the depth of 
which may vary from }” to 1”, according to 
the mixture. The proportioning of these 
several brands of iron to obtain the requisite 
strength and depth of chill is unquestiona- 
bly the most important operation in their 
manufacture. 

The part of the wneel to be chilled is, of 
course, the outer circumference, or ‘‘tread,”’ 
including the flange. This surface, to the 
depth of half an inch or more, is by the 
process of ‘‘chilling’’ converted into white 
iron of a hard, crystalline, but brittle nature; 





almost like steel physically and chemically, 





SLAB MILLING MACHINE. 


ing of the Washington telescope being done | excepting that it cannot be tempered. 


especially to secure the latest and best-con- 
structed mechanism. 
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Chilled Car Wheels. 

By 8. BoLLANp. 

American car wheels are generally made of 
chilled cast-iron. Some wheels are cast with 
spokes, and others, for light purposes, are 
made with a single plate betwixt the hub and 
rim; but the ‘‘Washburn 
has an arch at the central portion, adjacent 
to the hub, the apex of which is connected 
by a curved web tothe rim, as shown at Fig. 
1, is the one most generally manufactured in 
this country; the large number of extensive 
plants engaged in their production giving 
ample testimony to their popularity. 

These wheels are subjected to very hard 


wheel,” which 


usage, and must naturally sustain shocks 


and strains of an extraordinary nature, con- 
sequently none but the very best brands of 


When the rims of these wheels are broken 
the fracture should show a bright steel color 
at the chilled part, gradually diminishing in 
hardness towards the body of the wheel, 
soft In the 


following brief review of their manufacture 


where it should be and tough. 
we shall confine ourselves, as near as possi 
Be- 


ginning with the pattern and following the 


ble, to the practical side of the subject. 


casting through all the various processes, in- 
cluding annealing, we shall discover how 
much work, mental and physical, there is 
expended in the making of a chilled car 
wheel, 
PATTERN. 

A true and well-made pattern is a chief 
of chilled 
wheels, for not only is it possible that chill 


desideratum in the manufacture 


cracks, which are manifestly more frequent 
when some particular pattern is used, but 
also other defects which a crucial series of 
tests prior to a final delivery reveals, may 
most assuredly have their origin in a faultily- 


work done by this telescope exceeds that of} soft strong iron are used in casting them. balanced and unevenly thicknessed pattern. | gives the position of all lugs as well as that 


Knowing that a wheel pattern cannot es- 
cape more or less rough treatment in the 
foundry, it is only common sense and wise 
on the part of the pattern maker to make 
all exposed parts of his pattern out of hard 
wood. Some places prefer to turn up an iron 
pattern for this class of work. 

It isa common practice to make the chamber 
core-boxes of iron, after the manner shown at 
Fig. 2 (page 2), in which boxes the cores re- 
main until they are dry. The operation of 
making the core is plainly shown; the lower 
side A, A,with prints for vents B being made 
in the core-box itself, whilst the upper side 
C is formed by the sweep D, which, as seen, 
is made to travel around 
the guided the 
center pin #7, and from the 
upper side of the core. 

Ordinarilythis completes 
the making of this core 
until it has been dried, but 
if the method suggested be 
adopted, it will be neces- 
sary to place a template 
with three evenly divided 
holes over the core when 


top, by 


it has been swept off, by 
the aid of which a small 
iron bearing can be pressed 
into the level with 
the surface, and directly 
under each chaplet’s place 


core, 


in the cope, as seen at “4, 
Fig. 3. The object of this 
is that a short shouldered 
stud ¢ diameter may be 
used instead of the heavier 
one usually employed for 
that purpose. 
the 
simple as it may seem, is 
worthy of more than ordi- 
nary attention in this case; 
nothing should be left to 
chance, as we may rely 
it that flattened 
core placed out of truth 
will naturally interfere 
with that equality of cool- 


Even center core, 


upon a 


ing so essential to success 
To avoid 
it is advisable to use 


in this work, 
this ) 
iron core boxes that will 
vive a perfectly true core every time, 
MOLDING, FLASKS, CORES, 

The whole operation of molding a chilled 
wheel is clearly shown at Fig. 3, which is a 
representation of the entire mold when closed 
and ready for casting. 

It is usual to hold all the parts together by 
clamps, or bolts, at the lugs provided for 
the purpose (those for cope and chill are to 
be seen in the figure), having separate ones 
for pinning the nowel and chill together ; 
the 
being 


not requiring 
bolted fast to the 
placed theron for ramming. 


cope, pins, necessarily 


chill when it is 

This figure shows the application of strong 
pins and keys A, A, for all the parts, thus 
obviating the annoyance consequent on the 
of of the mentioned 
methods ; a few keys being in every sense an 
effective substitute, and requiring only a 
blow from the hammer to either fasten or 
loosen them. 

The plan view in this figure explains at 


use either former 


once the class of cope in general use, and 
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of the swivels, or trunnions B, B, which are 
cast on the chill only. 

The perforated bottom plate C, C, is rep- 
resented as strengthened by an outer ring 
D, D), and an inner one /, #, which are con- 
nected by cross-ribs; this plate may be 
pinned and keyed after the manner shown 
for cope and chill. The only way to make 
this method of pinning absolutely effective, 
made extra 


in any case, is to have all lugs 


strong and large, to make the pins as short 


: : : ‘ ‘ | 
as possible, and in this particular instance | 


the latter should be not less than 1” diame- 
ter at the thread and 13 
at 2, 2’. 


IIowever true the pattern may have been 


above the shoulder, 


made, it will avail but very little in producing 
a true casting if care is not exercise in ram- 
ming up the mold. This operation must, of 
necessity, be intelligently performed, and all 
good wheel molders are cognizant of the 
fact that hard, even ramming is the only 
way to The 


chosen for the bottom of the mold should be 


success in this work. sand 


of a very open nature and used not over- 


moist ; that for the be selected 
with a view to having good adhesive quali 
with mentioned 
above, as every effort is made to make the 


cope may 


ties in combination those 
sand hang in the cope without the aid of 
lifters or nails, if possible. 

The best efforts of leading proprietors have 
been constantly directed towards improving 
their chilled 
until now, by the adoption of the pneumatic 


methods of molding wheels, 
system, it has been made all but perfect ; 
the latter power is mapageable to a remark- 
able extent, moving either fast or slow, as it 
may be desired. This is productive of an 
increased output with a diminished expendi- 
ture of labor, thus making it advantageous 
to employer and employe, as the latter 
usually works by the piece. 

The operations of molding are, first to 
place the cope on its back with the chill 
attached, into which the pattern is then 
placed and the nowel pinned on and rammed, 
The bottom plate 


is then made fast to the nowel and the whole 


to be afterwards vented. 


turned over by means of a double sling made 
to fit the chill 
suflicient to allow the entire set of flasks to 


swivels on the and bowed 
turn over clear of everything. 

When over, and resting devel on the floor, 
the cope is rammed and 
pouring basin J, formed, after which the 
chill is lifted 
the cope along with it, exposing the impres 


vented, and the 


off and reversed. This brings 


sion of the top or cope side, the impression 
of the lower or nowel side being seen when 
the pattern is lifted out. ‘There remains little 
to be done now except finish and blacken 
these two parts and place the chamber and 
center cores in their respective places; the 
cope can then be again reversed and closed 
over after the studs A have been inserted, as 
shown. 

These studs form a handy and effective 
means of holding down the chamber core, 
and require no attention after the mold is 
The vents 
away at the bottom plate, after the manner 
shown at G@ arld //. 

CHILLS. 
exceptions, chills are in- 


closed, from the cores are taken 


With 


variably made of cast iron. 


very few 


How deep the chill may be formed in cast- 
ings cannot safely be determined by any 
other means than actual previous test of the 
mixtures to be used, 

The depth of chill in a casting is, to some 
extent, dependent on the bulk of metal con 
tained in the chill. 

The chill 
necessary to produce a desirable chill on car 


smallest possible thickness of 
wheels, when the mixture is in every sense 
favorable, is about the same as the thickness 
of the rim to be chilled; but on account of 
the hard usage to which they are subjected 
it is usual to make them much heavier; still, 
this increased thickness produces very little 
increase in the depth of chill obtained by the 
thinner ones, 


whatever heat must subsequently pass from 
the casting outwards, and thus prevent the 
already chilled surface from being re-melted. 

Metal for chills should be of the same na- 
ture as that used for the castings which are 
to be cast therein, viz., extra strong, and fine- 
All irens ef a highly graphitic 
discarded, on account of 


grained. 





|nature should be 
| their openness of grain. 

| The chances for chill cracks will be mate- 
| rially lessened by having the flasks level for 
pouring; likewise if the iron is allowed to 
|cool, before running it into the mold, to as 
| low a degree as will just run asmooth sur- 
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point of contact. This brings about rapid 
cooling, and cast-iron is hardened by rapid 
cooling, as may be satisfactorily proved by 
casting four plates—equal in area, but of dif- 
ferent 
iron. 


the same ladle of 
The one at 1” thick will be gray and 
soft, the one at $4” thick will be perceptibly 
harder and more dense, the one at }” thick 
will be still harder, with evidences of mottle 
in parts, and the one at 4” thick may be ab- 
solutely white, plainly showing that the 
change from gray to white has been effected 


thicknesses—from 


by the difference in the rates of cooling. 
Ifow this change occurs is explained thus: 
It is supposed 
whilst cast-iron is ina 
molten state all its 
carbon is held in com- 
bination, and_ that 
when this carbon 
amounts to some 24, 


“ie 


Va 







or upwards, per cent. 


that | 








The above facts lead us to these conc! 
sions, that by the sudden cooling of the m: 
en iron, caused by its intimate contact wi 
the chill at the rim of the wheel, the cart 
at that portion is held in chemical combi: 
tion with the metal, any separation of co: 
bined carbon into graphite being prevent: 
by the rapid cooling spoken of. 

On the other hand, the natural separati 
of graphite, superinduced by the slow 
process of cooling which takes place at 1 
inner parts, goes on with an easily discer: 
ble tendency to a maximum degree of so 
ness at the center of the wheel, that poi 
being the last to become cold; consequent 
rim hard as hardened steel on 1! 
tread, the remaining parts becoming grad 
ally softer and more tough as the center 


we have a 


approached. 
METAL MIXING, CASTING. 

As previously affirmed, the mixing of 1] 
metal for car wheels to be chilled is pre-cn 
nently the chief feature in this remarkal 
industry, and can only be accomplished s2 
isfactorily when conducted by some respoi 
sible person whose only business it is to mak 
selections from an intelligently graded sto 
of irons, chiefly charcoel, which are su] 
posed to possess qualities suitable for thi 
By unremittin 
attention to the results of tests made dai 
from small cupolas provided for the purpos 
he so proportions his mixtures as to brin 
about the required depth of chill. 

Any attempt to give mixtures for suc! 
work is rendered futile on account of 1] 
variations in the quality and nature of 1] 
iron supplied, as most alliof the iron receiv: 
at these works must be tested by the fractu: 


class of work especially. 


and graded by th: 
mixer in a mann 
intelligible only 1 
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Fig. Py} 


face on the chill without seaming, there will 
be less danger of the above unpleasant ex- 
perience, 

It is claimed by some that a deeper chill 
results from chill hot; 
whether not, it is always 
preferable to have them at least warm enough 


having the made 


this be so or 


to prevent any moisture from settling upon 
them. 

Chills forecar wheels should be bored out, 
and well polished to a very smooth surface, 
after which the surface is to be slightly 
rusted by the application of some dilute acid. 
This rust is to be afterwards rubbed off, and 
the surface touched over with a thick paste, 
composed of black lead and oil, before cast 
ing. There must be none of the paste left 
on the chill; the idea is to rub the lead well 
into the pores of the metal, and thus prevent 
the molten iron from finding a lodgment 
there. 

When not in use, place all chills in a dry 





The chill reduces the temperature of the | 
metal with which it comes into immediate | 
contact almost instantly, but if the casting is 
of very heavy proportions, the chill should 
be made thick enough to effectively absorb 


place, and cover the polished surface well 
with grease, taking care to clean well when 
they are again brought into use, 
THEORY OF CHILLING CASTINGS 
The chillacts upon the surface of the molt- 
en iron by rapidly absorbing the heat at the 





| carbon present being thus brought about, 
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CHILLED CAR WHEELS. 


of the iron, and especially when the fused 
substance is rapidly cooled, the metal solidi 
fies in an almost homogeneous mass possess- 
ing somewhat different properties from those 
of good steel; we then term it white tron, 
Under 


other conditions, especially when a longer 


on account of its color and fracture. 


time is allowed for solidification, a more or 
less complete separation of graphite and con 
sequent production of a coarse grained crys- 
talline structure results, the product being 
then termed gray cast-dron. 

The question as to whether the carbon 
which does not separate in the graphitoidal 
state on cooling is combined or not is one 
about which great divergence ef opinion ex- 
ists. However, it is a well-established fact 
that by melting and very rapidly chilling 
certain kinds of gray cast-iron, they are more 
or less conyerted into white or mottled tron, 
the amount of ‘ 
creasing, and that of 
respondingly 


‘combined” carbon largely in 
‘graphitic’ carbon cor- 
The 


change can be brought about in 


decreasing. converse 
some kinds 
of white iron by fusing and very slowly cool 
ing them, a notable separation of graphite 
and diminution in the quantity of combined 





: himself, 
insure 


| To 

Bw , | thorough mixing 
CD | of the iron whe 

melted, so that 1 

portion of the met 

al used shall var 


ian in the slightest 
| degree from what 
; ip 4 has been previous 


ly determined by 
the mixer, a lars 
tank or receive: 
geared for turn 

| ing, is provided 
which 
y mediately in front 
| of the cupolas and 
receives the molte1 
| iron from each at 


stands im 


as Many spouts as 

there are cupolas 

| The capacity of 

} these tanks varies 

according to ré 

quirements, from 
10 to 20 tons. 

By means of 
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this method a large supply of well-mixed 
metal is constantly on hand for filling th 
casting ladles, which are usually run unde! 
trucks. Wher 
filled, they are quickly run towards the 


the lip of the receiver on 


crane (each floor in most places being pro 
vided 
casting. 
Where so large an amount of iron is 
handled by this means, it is important that 
everything be hot 
ladles 


with an independent ~ crane) for 


to commence with, bot! 
therefore a plentifu 
supply of charcoal is always on hand fo 
that purpose, the surface of the 
being especially cared for in this respect. 


and receiver ; 


receive! 


Almost as soon as cast, preparations ar 
made for releasing the wheels, which must 
whilst red-hot, be dispatched to the anneal 
ing ovens, where, by a slow process of cool 
ing, the tension of the particles of metal are 
equalized, and the wheel rendered more abl 
to stand the hard wear and tear of railroad 
usage, 

ANNEALING, 

The process of annealing chilled car wheels 
requires some address and experience to 
perform it in the best possible manner, and 
varies in the degree of heat applied, as well 
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s in the period of cooling, according to the 
iture of the metal operated upon. 

Considerable attention has been directed 
) this subject, the object being to make the 
veb soft and tough, that it might withstand 
he jar and strain incident to use, and, at 
he same time, have a hardened rim that will 
ear the wear. 

In order to accomplish this, ovens or 

nnealiag pits are provided in sufficient num- 
er and capacity to take in all the wheels 
s they are cast. Ticse ovens, usually set 
vel with the floor, are so arranged that a 
onstant emptying and re-filling may be 
cept up without interruption, and are some- 
imes made of sheet-iron cylinders lined with 
rickwork, the whole resting over a flue or 
eat chamber, which connects with a fur- 
from which latter the heat passes 
through the chambers into the ovens at the 
bottem. A very small amount of fuel is 
ificient for this purpose, the object being 
o simply prevent the castings from cooling 
too rapidly. 

Three days is the usual time allowed for 
annealing. 

The processes of annealing are not, how- 
ever, the same at all places; some merely 
place the wheels in a pile in cylindrical pits 
provided with non-conducting jackets, which 
protracts the period of cooling, and con- 
tributes to the effectiveness of the operations 

Another method is to pile them in the 
oven symmetrically, and allow a blast of air 
to be carried through the centers of the hubs 
which form a continuous duct to the top, 
as seen at Fig. 4. Dampers may be placed 
at the inlet A, also at the chimney B, afford- 
ing means for regulating the passage of air, 
and thereby modifying the rate of cooling. 
By this means the wheels are induced to 
commence cooling at the centers, the cooling 
gradually extending outwards, In this in 
stance the heat is at no time suflicient to 
‘draw the chill,” and for this reason is to be 
preferred to some other methods which are 
open to objection on that account. The 
fizure shows only seven wheels, but it is 
common to pile from 10 to 15 in one pit. 


ice, 


In some other places, layers of charcoal 
ure placed between the wheels as they are 
piled in the pit, which is so arranged that 
the quantity of air may be graduated to 
regulate the combustion. 

Another method is to insert intervening 
rings, so placed as to separate the chilled 
tire from the web which annealed, 
The interior space around the hubs is filled 
with charcoal, and the outside space around 
the tires is filled with sand. The charcoal, 
being ignited by the heat of the wheels, 
burns slowly, and anneals the web, while 
the sand protects the tread from the same 
it is claimed, retaining the 
chilled surface which it has acquired in cast- 
ng, 


is to be 


action, thus, 


An improvement on the preceding method 
is claimed for a mode of introducing the air 
draft and in the mode of isolating the tires. 
The wheels are piled upon supporting rings 
at the bottom of the oven, so that a passage 
is formed by the holes through the hubs for 
cold air, and another passage around the 
tread of the wheels for the draft, for burning 
the charcoal which is distributed upon the 
perforated flanges of the ring interposed be- 
tween each wheel. 
the annealing oven are the means of ad- 
mission of atmospheric air to aid in the com 
bustion, and this supply is graduated to suit 
requirements of the case ; another open- 


The openings in the base 


idmits the air to pass upwards through 
hubs, 


is needless to state that where chilled 
Wheels are made in great quantities the very 
best appliances for handling are indispensa- 
For a long time steam and hydraulic 
Power has been utilized at all such places, 
the latter principle serving a good purpose 
al the annealing pits where red-hot wheels 
must be handled quickly ; but of late com- 
pressed air has come into use for power in 
‘ar Wheel foundries, with eminent suc- 


(he use of compressed air has been adopted 
imbers of places where steam was found 
‘objectionable on account of the noise 
n escaping, and the general dampness 





around, also at other places where it was 


thought desirable to avoid the annoyance | stroke, either up or down. 


from leaking, and loss of time, usually inci- 
dent to a hydraulic system. 

Whatever principle of oven is used, it is 
important that the wheels, as soon as set, 
almost, be taken out of the flasks and placed 
therein whilst red-hot, and before any of the 
strains incident to unequal cooling should 
This is done with a mar- 
velous degree of alacrity at some places by 
aid of the solendid equipment provided, the 
wheels are rapidly relieved from the flasks, 
placed on trucks and run to the ovens direct, 
where they are again as rapidly lifted and 
piled into the ovens and straightway covered 


come upon them. 


PUNCHING PREss. 


up. Insome shops the annealing ovens are 
in the immediate vicinity of the molding 
floor, in which case they are piled direct as 


they are lifted out of the sand; where this | 


can be done it is unquestionably the better 


plan. 
TESTING, 


After the allotted time for annealing has | 


expired the wheels are lifted out of the 
ovens and transferred to the cleaning rooms, 
where the fins and sand are removed ; after 
which they undergo such a testing as would 
naturally startle any one accustomed only to 
the lower grades of cast iron. 

No effort is spared to discover flaws of any 
description ; cracks soon reveal themselves 
under the heavy sledging they receive, and 


| 


| 








punch can be stopped at any part of its 
The machine 
has an improved stripper, which can readily 
be adjusted, and as nicely or accurately as 
may be required for any work. All 
sary gauges and gauge rods are also sup- 
plied. Tight and loose pulleys form a part 
of the machine, so that when it is placed in 
position it is ready to run. The machines 
are made in six sizes by the New Doty 
Manufacturing Co., Janesville, Wis. 
ee: Sees 
Inside Micrometer Caliper. 


neces- 


In our issue of July 28 we illustrated and 
described a 


combined inside micrometer 


caliper and depth 


gauge, which was 
constructed upon 


much the same prin- 
ciple as that of the 
present tool, which 
is intended for in 
side measurements 
only. Provided 
with the set of six 
wires, as shown, the 
range of the caliper 
is from 23” to 18", 


the range of the 
micrometer screw, 


+’, affording facili- 
ties for measuring 
by thousandths of 
an inch from  vari- 
ous base lines mark- 
ed upon the 
+ apart. Theends 
of the wires 
made as 


wires 


aTe 
hard as 
that 
wear is reduced to 
the minimum, but 
to provide for what 
wear take 
place, a single line 
is marked on each wire, as shown, these 
lines being at the same distance from the 
measuring end of the wire in every case. 
When the tool is to be tested for wear, the 
micrometer screw is run back, and a wire 


possible, so 


does 


| inserted with the hardened point inside. It 
is pushed down until it comes in contact 


with the end of the micrometer screw, which 
is then advanced until the test mark matches 
the mark on the body of the tool. One 
after another all the wires are then pushed 
in against the screw, to sce if all the lines 
match; if not, then the longer wires are 
lapped down to agree with the shortest one, 
and the tool readjusted by turning the hard- 
ened cap at the other end, above the microm- 
eter screw, a pin being provided for this pur 











An Interesting Boiler Explosion.* 
By Frep. H. DANIELS, WorRCESTER, MAss. 

In these days of high-pressure steam, the 
construction of boilers becomes a study of 
great interest. Responsible makers are alive 
to the question, and use all possible means 
to insure the strength and safety of their 
product, in order to prevent more or less 


disastrous failures. Accidents will, how 
ever, occur, and when they happen, engi- 
neers are always ready to study cause and 
effect, in order to draw some conclusions 
which in the future may be of great value, 
A report upon a peculiar rupture which took 
place in one boiler of the steam plant of the 
Washburn & Moen Manufacturing 
pany, Worcester, Mass., 


of interest to many of our society. 


Com- 
may therefore be 


Six years ago they equipped a portion of 
their plant with a battery of six horizontal 
tubular boilers, from plans furnisied by H. 
S. Robinson & Co. 5+ feet 
in diameter, with tubes 19 feet 8 inches long, 
and were designed to carry a working press- 
The 


advantages of subjecting materials for boil 


The boilers were 


ure of 125 pounds to the square inch, 


ers to a careful test by the consumer, before 
accepting them, were brought to our atten- 
tion by Mr. H{. 8S. Robinson, senior member 
of the firm mentioned, and we decided to have 
all the materials for our boilers, especially 
the shell plates, tested in a very exhaustive 
way at the Watertown Arsenal, before per 
mitting any of the material to be used. One 
plate out of the entire lot was condemned. 
These boilers have been in successful opera- 
tion for nearly six years, and are still in use. 
The water 
is run out, the man-holes removed, and the 


They are inspected every week. 


interior, as well as the exterior of the boilers, 
the water in the 
streams in the vicinity of Worcester is very 


carefully examined, As 


pure, coming as it does from the granite 
hills, we never find scale in the boilers, but 
in the spring and fall, during high water, it 
is not uncommon to find a small deposit of 
debris, which is carefully washed out, 

With all this care, the accident was to us 
a real When it happened, the 
plant was running as usual, but the boilers 
were somewhat forced, although not to any 
extreme limit. Without any warning what- 
ever, and with very little noise, the firing 


surprise. 


doors of the furnace were burst open, coal, 
the 


house, in an instant, filled with steam, 


ashes and water thrown out, and boiler 

As soon as an examination could be made, 
it was found that one of the plates in the 
third row, just over the most intense heat, 
had bagged and ruptured, leaving an orifice 








about oneinch in diameter, thinning the metal 
around the orifice to a knife edge. The 
remainder of the shell was not damaged, 
because the boiler quickly emptied itself 
of water and steam, which extinguished 
The 
accompanying drawings (Figs. 1 and 2) 
illustrate the exact the rup- 
ture, also the arrangement and details of 


the fire and cooled the brickwork. 
location of 
the boiler and setting. A careful inspec- 
tion failed to discover scale or debris of 
kind boiler. The other 


any inside the 








INSIDE MICROMETER CALIPER. 


dirt spots are soon discovered by the sharp | 


pick which in most places is freely used over 
the surface. The chill also receives its share 
of attention, to make sure that it is deep 
enough, or not too deep ; a fault either way 
condemning it at once. 
ae. 
Punching Machine. 


We illustrate with this a machine adapted 
to punch holes up to ?’’ diameter in iron or 
steel 4" The 
body or frame of the machine is cast ina 
single piece, and the boxes for the shafts 
cast with it, and this principle of casting or 
forging as many parts in one as possible is 


thick, or equivalent work. 


carried out all through the machine, to se- | 


cure strength and rigidity. The clutch is 
so arranged as to be convenient to operate, 
and is quick, positive and quiet. 





pose, and the cap being screwed into the body 
of the tool a tight fit, so that it is not liable 
to be accidentally disturbed. It is 
by J. T. 


made 
Slocomb & Co., Providence, R. I. 
ate _ 

By a court decree, the South Carolina 
Railway must be sold for the benefit of its 
creditors. Daniel H. Chamberlain is ap- 
pointed special master to make the sale at 
public auction at the United States Custom 
House, in Charleston, on April 11 next. The 
special master cannot receive any bid fora 
less sum than $1,000,000. The Louisville 
and Nashville people will probably bid for 
the property. 


—-_ 
A boiler explosion in Hoboken, recently, 
resulted from a man assuming charge of the 


plant who knew nothing about the runnir 


1g 


By it the! of a boiler; so it is generally. 


five boilers of the battery were also ex- 
amined at the same time, and we found 
two of with 
slightly wavy, but nothing approaching 
a bag. 


them their lower sheets 
The ruptured portion was cut out, 
and a patch supplied in its The 


boiler has been in Constant use since, with- 


place. 


out any further sign of failure. 

Upon examination of the cut-out piece 
(exhibited at the reading), we found a very 
thin the rupture, and 
nearest the orifice it looked as if the plate 


black scale around 
had been highly heated, so highly, in fact, 
as to permit the cutting away of the hot 
metal. We carefully calculated the cubical 
contents of the plate (see Fig. 3), and found 
that there were 1.41 inches ma- 
terial in the half 10-inch circle, after rupture, 
These 
figures, together with a careful examination 
of the plate, seem to indicate that for a few 
moments before the rupture the plate was 


cubic less 


than there was in the plate before. 


*A paper read at the New York Meeting of the 
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subjected to a very high, possibly to a white 
heat, and when the metal became sufficiently 
plastic, and was in a proper condition for 
such a result, it simply flowed out, as shown 
in exhibited plate herewith, or in Figs. 4, 5, 
6 and 7. It seems reasonable to suppose 
that this plate had been overheated for a 
very few minutes only, and that previous to 
the time of rupture it had been in perfect 
condition, for the boilers were carefully 
inspected only four days previous to the acci 
dent,and everything was found in good order. 
Two or three times during the past twenty 
years we have had boilers bag, but never 
before had one rupture. 

All of the shell plates in this battery of 
boilers were stamped with numbers, and the 
original report on the tensile strength tests 
preserved By referring to these records 
we found that the plate which was ruptured 
had on one end a tensile strength of 68,050 
pounds, and on the other end 65,650 pounds 
per square inch. It well the 
‘burr test’ for annealing and water chill- 
ing (see exhibit of ‘‘ burr tests,” how they 
are made). By way of comparison, two 
test pieces were planed from the ruptured 
plate (test pieces were exhibited at the read 
ing. See Figs. 8 and 9). The test 
piece which was farthest from the bulge 
held 60,486 pounds to the square inch, and 
had a reduction of area of 41 per cent. The 
test the rupture held 
61,666 pounds to the square inch, and had a 
reduction of area of over 32 per cent. It 
will be observed that the tensile strength is 
considerably less in the ruptured plate than 
This may 


also. stood 


also 


piece clese_ beside 


in the original tests of the plate 
be accounted for, however, by reason of the 
test piece having a twist in it, occasioned by 
the bulge in the plate, and having been put 
into the testing machine without straighten- 
ing. ‘‘ Burr tests” One 
of them, heated high and allowed to cool in 
the air, was hammered together as shown ; 
the other, heated to redness, and plunged in 
cold water and hammered as shown, without 
test”? made from 
The analysis of the 


were also made. 


failure (exhibited ‘ burr 
the plate). 


ruptured plate is as follows : 


bulged 


PHOSDDOFUB. 60.56.6:ccc0 0s .063 per cent. 
POTN SEUAT 5 cr ssataeveitinin.6 ecelain:s .022 per cent. 
INO Ae alot icrscstelontotns .024 per cent. 
Manganese.............. .261 per cent. 
CRB DON ge cicase canes .10 per cent. 


It has been suggested that this thin scale 
covered the entire surface over the fracture 
before the rupture, and was caused by oil 
which had become burned onto the plate ; 
but feed water for this plant was 
supplied from a closed heater, it is difficult 


as the 


to see how oil could have found its way into 
the boiler. We have been informed by Mr. 
Robinson that time 
ago, to examine a boiler of the same con- 
struction as the one referred to in this paper. 
It had been overheated directly over the fire 
box, making the shell plates wavy. After 
carefully drawing the water from the boiler, 


he was called, a short 


nothing could be discovered on the plate 
excepting a whitish powder. There was 
neither scale nor mud, 

The conclusions the writer arrives at are, 
that the importance of mechanical, physical, 
and chemical cannot be overrated. 
While the plate makers invariably subject 
their plates to tests, and stamp them accord- 


tests 


ingly, at the same time a confirmation of 
quality by the consumer is desirable, for we 
the tests at Watertown, 
one plate was condemned, If the ruptured 
plate had been of improper material, or had 


have seen that, in 


contained sufficient carbon to harden when 
the water came in contact with the overheated 
plate, a crack might have developed, result- 
ing in a serious explosion, possibly destroy 
ing the entire plant, and causing a loss of 
life. 

In closing, we wish to compliment Mr. H. 
S. Robinson, who constructed these boilers 
for us, upon the very perfect system which 
he has had in use for the past nineteen years, 
used in 
During 


of checking the tests of plates to be 
the work produced by firm. 
this time, all the plates of the boilers pro 


his 


duced by them have been re-tested, and a 


record preserved of the tensile 


complete 








strength and the ‘“‘burr test,” at the same 
time recording the location of each plate in 
This 


system is of great value to him and to the 


the boiler by properly stamping them. 


consumer, for any defects can then be traced 
and fully investigated. 


The paper was discussed first by Mr. Allan 
Stirling, who had previously drawn upon 
the a sketch of such a boiler as was 
under discussion, and his idea was that in 
a boiler of this design the formation of steam 


board 


was so rapid that the water could not re 
with the the 
hottest parts when the boiler was pushed. 

Mr. James McBride said that he had had a 
similar case, and that one word of four let- 


main in contact sheets over 


ters explained the whole trouble—that word 











6, 453 


0. 


Section at Point of Rupture, 
Fig.3 








Mr. F. H. Laforge thought there was little 
use in charging the trouble to defective de- 
sign, lack of circulation, cr lack of contact, 
because we have so many thousands of just 
such boilers that are operated successfully 
for years up to 30, and when there was a 
bulge there was a cause for it, and this was 
usually dirt. He remembered an engineer 
who used zine in his boiler ; he would throw 
ina shovelful of zine chips in the bottom 
of the boiler, and shortly after he found the 
The solution of 
such troubles was to keep boilers clean. 

Mr. CO. W. 
case of bulging similar to this if it had gone 
far cnongh, in which the trouble was clearly 
due to lamination of the sheet ; an examina- 


sheet bulged over the fire. 


Nason said he remembered a 


tion of the bulged portion, which was made 





Fig. 4. 





Fig. 6. 
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was—dirt. In this case, when the trouble 
the that the 
boiler had been recently cleaned, and was 


occurred, engineer reported 


clean. Nevertheless, an examination showed 
that it was not clean, and by means of a 
hook made for the purpose, a half pail of 
was removed, 


scale Though subordinates 


do not mean to deceive in these matters, or 


to prevaricate, they are often mistaken, 
The speaker did not believe it was possible 
to put in a fire hot enough to burn that sheet 
if the boiler is perfectly clean. 

Mr. John T. Hawkins thought the char- 
acter of the circulation established in such a 
boiler was such as to form a sort of pocket 
or a lifting of the water from the sheet on 
the bottom, and along the center line just 
over the hottest part of the sheet, this result 
ing possibly from the meeting at the center 
of two opposing streams, which descend at 
the middle, where 
they must unite and be detiected upwards. 


each side, and meet at 


after it was cut out, showing that the sheet 
Was in two parts, separated by a measurable 
the 
was undoubtedly heated red-hot and bulged, 


distance, so that the portion next tire 
and the inside portion, being thin, gradually 
stretched and went with it. 


Mr. 


coming under his observation were caused 


Barnet Le Van said three such cases 
by a bunch of greasy waste being left in the 
boiler. 


Mr. H. 
lamination of a 


B. Roelker instanced a case of 


steamboat boiler, in which 
the lamination passed diagonally through the 
sheet from one side to the other; this caused 
a leak, which was investigated, and the trou- 
ble remedied. That boiler was clean. 

Mr. Holloway said this seemed to be a 
guessing match, and his guess was that the 
thinness of the edge of the opening in the 
indicated that the 
been caused by a blister or air bubble in the 


sheet trouble must have 


ingot from which the sheet was rolled. 





He | 


knew there were steel makers present who 
would say that such things do not occur, 
and would get up and say so after he got 
through, but nevertheless he thought likely 
this was the cause of the trouble. 

Mr. Geo. H. Babcock said it might be set 
down as an axiorn ‘“‘that no sheet of metal of 
reasonable thickaess,used in ordinary boilers 
of this character, if perfectly clean and not 
laminated, with water on one side and fire 
on the other, can be burned overheated.’’ 
When overheating occurs there is some 
cause for the heat failing to be conveyed to 
the water, and these causes were various. 
He thought Mr. Stirling’s remarks as to lack 
of defined circulation in such a boiler were 
justified, though the overheating from this 
cause was generally not sufficient to produce 
such an effect as in this case. He did not 
think that was the cause of the trouble in 
this case, because the effect would have been 
more general and not so localized or defined 
Dirt, he thought,was the probable cause, for 
it will gather at a definite point, the circula- 
tion tending to do this, and this point being 
unfortunately the hottest part of the boiler. 
He called attention to the marks of erosion 
near the edges of the ruptured sheets, and 
said these were made by the escaping steam 
and water, and would account for the thin- 
ness of the sheet at that point. There were 
also indications of a blister or want of homo- 
geneity of metal, which, by preventing free 
transmission of heat, helped to produce the 
thinness by the burning away of the metal, 
which occurs frequently when the heat is in- 
tense. In locomotive boilers, when the sheet 
exposed to fire was more than ;," thick 
it would be burned away to that thickness, 
and he believed it was a rule in the navy not 
to allow sheets exposed to fire-to be over 
*; thick. He thought there was dirt in this 
case, Which was washed out of the opening, 
and that the accident was neither peculiar 
uncommon, but was well within the 
knowledge of boiler makers and engineers, as 
to its causes. 

Professor Denton said it had been deter- 
mined of late years in marine work that in 
some cases a scale so thin as to escape the 


nor 


notice of the engineer might easily cause 
bulging. A scale composed of salts of lime 
combined with oil, not over 5" thick, had 
been shown by investigations made in Eng- 
land to be sufficient to entirely change the 
conductivity of the plate, and this scale 
might easily be overlooked, and the boiler 
called clean. 

Mr. Holloway wished to 
would become of a_ boiler 
scale 4” thick. 

Mr. Platt thought that the only reason 
the type of question had sur- 
vived in this that we had 
here much purer water than in England, 
where they were compelled to use boile1 
water in many Cases that would deposit a 
scale 4” thick in a few weeks, and he had 
himself frequently been in boilers that had 
14’'of scale in them; still these boilers do 
not burst. In the boiler in question, the hot 
test partis at the bottom, and the dirt goes 
just there, and he thought the frequency ot 
explosions was due to this. He thought the 
pressure, 125 pounds, was too high, and that 
the boiler was good for 60 to 70 pounds. In 
the Lancashire form of boiler, where they 
fire in the flues, there seems to be little or no 
tendency to deposit dirt at the hottest part 

Mr. R. W. Hunt instanced 
boiler ordered 


know what 
covered with 


boiler in 
country was 


the case of a 
well-known firm of 
commission merchants by the Louisville & 
Nashville Railroad. The specifications were 
very full as to physical and chemical quali 
the The boiler makers, how 
ever, required no inspection of the sheets, 


from a 


ties of steel, 
and the boiler when made was shipped to 
the Louisville & Nashville Co., who refused 
to receive it unless satisfied as to the quality 
of the sheets. The commission merchants, 
in the Commercial view of the case, sent to 
the inspectors some pieces of steel which 
they said represented the steel that that firm 
of steel makers were in the habit of furnish 
ing for boilers, and that they should think 
that would be all the evidence they would 
This was not satisfactory, but the 
steel makers, who had acted in perfect good 


require, 











in 
thi 
she 














DECEMBER 15, 1892] 


AMERICAN MACHINIST 








faith, submitted tests from the same heat 
from which these plates were made. They 
fell inside the physical requirements, bu 
were away the chemical; in fact 
having just twice as much phosphorus as 


outside 


the specifications required. Fortunately, the 
Railroad Co. refused to take the boiler. In 
another case a failure resulted from lamina- 
tion at the edge where the rivet holes were, 
and the workmen failed to report the con- 
dition of the sheets. 

Mr. Oberlin Smith thought it might be 
possible to arrange a pipe within the boiler, 
terminating in the space just above the bot 
tom of the shell, and then, by having a stop 
cock outside, determine whether solid water 
were there or not under varying conditions 
of pressure and rapidity of evaporation. 

Mr. Manning thought the trouble might 
have originated from a few drops or globules 
of oil getting in, and in circulating around 
the boiler, gathering up such other impuri- 
tics as might be attracted to it, the whole 
forming a mass of stuff which finally settled 
down over the hottest part of the sheet, and 
kept the water away from contact with it. 
He knew that in this works they had former- 
ly been troubled with sewage contamination 
in their boiler water, and would be interest- 
ed in knowing whether or not there was still 
a possibility of this. He thought, however, 
that the type of the boiler was faulty; that 
an externally fired boiler was wrong to begin 
with, and that its position was wrong; it 
ought to be turned up on end. 

Mr. Babcock said, in answer to the question 
as to what became of boilers with scale 13 
thick, that they burned out if the scale was 
over the hottest part of them, but usually it 
was not. There was also a great difference 
in the character of scale—some scales aninch 
thick would not keep water away from the 
sheets as much as other scales 4 thick. This 

the 
Speaking of experiments, he said he 
knew of a case whcre a boiler (full of tubes) 
had been turned up on end as Mr. Manning 
had suggested, and a fire built inside. It was 
a very tall boiler, and the water level had been 
known to vary four to six feet. 
every reason to believe that, when the water 


was due to differences in porosity of 


scale. 


There was 


was at the highest point, there was a good 
deal of steam below it, and he did not think 
any further experiments were needed to show 
that under some circumstances the water did 
not remain in contact with the sheets. Never- 
theless he believed that in the case under 
discussion there was a localization of dirt. 
Mr. c. A. 
was taking the form of a sparring match 


Hague thought the discussion 
between the water tube and the other boiler 
makers, and he was glad of it, because each 
would probably expose the weak 
of the other, and 
the benefit of it. 
caused the trouble. 

Mr. Stirling thought the type of boiler 
was very good, so long as you did not try to 
make high 


points 
the outsiders would get 


He thought dirt and oil 


too much steam, or carry too 
pressure. 

Mr. Kafer said, in part, “If you get a 
scale 4° or 4" thick over the crown sheet, 
and burn coal at the rate of 40 or 50 pounds 
per square foot of grate, you will have some 
trouble. If you burn 10 or 
case is different.” 

Mr. J. G. Winship feed 
Water heater which, fora time, was quite 


5 pounds the 
mentioned a 
popular some years ago, until people using 
it found they had sagging of their boilers, 
this This was found to result 
the fact that the heater carried the oil 
from the engine into the boilers. 

Mr. Cartwright did not take much stock 


case, 


int oil theory, because oil, being lighter 
than water, would not go to the 
There was a physical defect in the sheet, 


bottom. 


and inspection would not always show such 


defects. This was well understood in forg 


Ing. Ina puddling shop he had seen a 4 
Square bar faggoted, and when the shaft 
broke this bar was easily pulled out from 


the center of the shaft with a pair of tongs, 
OWing to the fact that the magnetic oxide 
did not allow a union. 

Prof, anid, **'y mention 


oil, as shown by Prof, Lewis’ experi- 


Denton want to 


ul 


ments, isable to sink by joining itself with 








the carbonated sulphate of lime, and when | They are easily filed, retain their form, and 


that scale at the bottom of the boiler is 
analyzed it is found to be 25 per cent. oil.” 
ee 


Name Plates and Register Letters. 


Register letters are cast upon work to en- 
able purchasers to order parts to replace 
broken and worn castings, without the trou- 
ble of specifying dimensions. Manufactur- 
ers’ names and addresses are cast directly 
upon work, either as separate plates, or are 
screwed upon it as perpetual advertisements. 
I propose in this paper to consider these 
matters fromthe point of view of the pattern 
maker. 

The simplest and commonest method of 
casting letters on patternsis this : Quantities 
of letters of various sizes, say from }” up to 
34” or 4 in 
length are kept 





: ‘ — wu \ 
in stock in the | -3 | Ee ‘ 
pattern stores, —— = y=? [A 

, - wow 
and from these Hig A 


such are se 

lected as may be required, and are arranged 
and fastened upon the pattern. A few words 
on these two matters will be desirable. First 
as to the shapes and materials of these stand- 
ard letters, and second as to the methods of 
securing them tothe pattern faces, 

As to their shapes, the most severe sim- 
plicity is always best from every point of 
view, and the more so the smaller the size of 
the letters Almost invariably the block 
form of letter, Fig. 1, # (left hand) should 
be selected in preference to any other type, 
for these reasons: There is time occu 
pied in first cutting the pattern, in filing the 
letters themselves, and in molding them, the 
latter being, however, the most importaut rea- 
son of all. 
ters in Fig. 1 will illustrate the truth of this 
statement. Any one who knows anything ot 
molding will recognize the greater difficulty 


less 


A comparison of the three let 


of preserving the litule bits of sand intact 
at a a in the second and third letters, by 
comparison with the corresponding parts in 
the first letter. And in molding pattern let- 
ters there should be, if possible, no mending 

up done; certainly 


fi 


Ir BROWN & JONES © a needless shew 
ENGINEERS. : should be avoid 
} 4} ed, because it is 


almost impossible 





to mend up such 
molds as cleanly 
as those of larger size can be done. The only 
w y available is to take a single pattern let 
ter and put it into the impression of the 
broken letter, and so make it good, and thus 
with all broken letters in detail. So that, as 
regards type of letter, 1 should say use the 
block form invariably, forall sizes under 2 
yr 24"; above the other types 
shown in Fig. 1 may be employed if thought 
desirable, 


those sizes 


The sectional form of the letters is also of 
prime importance. The taper of letters must 
always be very greatly in excess of that usual- 
ly given to patterns, Fig. 1, 4, shows the 
amount of taper that should be given to pat 
tern letters. The reason is clear enough when 


we consider the awkward little bits of sand 

that occur in such 

molds. Take such - a 

letters as A, X, V, QGA\eX *& Oo %> 

M, KN. Z, forex. (Qh, PATENT” GON 
mee ao) aes ft * LONDON 1891 © 3} 

ample. Ata glance i ep NO 1324 | ¥/ 

we see that there SN GINEERS & 


are keen angles of 
sand that very 
easily broken down, and that will certainly 
break down if only a moderate amount of 


Fiy.3 
are 


taper is imparted to the letters, 

letters differ. In 
Fig. 2 they are long and narrow, in Fig. 3 
they are relatively broad. There is an ad 
vantage in using the former where dimen 


The relative lengths of 


sions are contracted, because more can be got 
into a given length. 

The materials used for letters are lead, tin 
and brass. 
lead letters is their cheapness. The objec- 
tion is their softness, rendering them so easi- 
ly liable to distortion, Tin letters are rigid, 


but are as costly as brass. 


The only recommendation of | 





| 


For good work} metal, generally in 


the latter are the cheapest in the long run,! from a wood pattern, and well filed up, par 


It would be al 
ways truest economy to melt up all the lead 


ure practically everlasting, 


letters ina shop, the accumulation of years, 
and prepare once for all a sufficient stock of 
brass letters of all sizes. 

In letters of large size, say of over an inch 
in length, the weight of brass becomes acon 
sideration. The practice then is to lighten 
Fic. 1, 
the back of a letter, and its section. 


them D, which shows 
A bridge 


the spots where the 


underneath, 


of metal only is left at 
holes are drilled for the pins by which the 
the 
letters were cemented only, this hollowing 


letters are tacked on the plate. Even if 
out in no wise interferes with their adhesion 
to the plate, and it saves nearly half the 
weight of metal. 

Methods of securing letters to plates are 
Neither 


The cement 


cementing and nailing. are very 


satisfactory methods, used in 
pattern shops is thick shellac varnish, some 
thickened with 


times powdered chalk; the 


nails are tiny brass or iron nails, similar to 


those used by upholsterers. A blow is apt 
to detach cemented letters, and also to loosen 
those which are nailed on. And name plates 
ire often prepared in haste, so that there is 
scarcely time for the cement to dry before 
the pattern has to go into the foundry sand, 
and then the letters will 


during molding 


become detached 
Name plates are made so 
thin that there is scarcely wood enough to 
| 

N 

N° 256 | 
Kig.A 


—. J 
Rig.5 hig. 


vive sufficient hold forthe nails, so that while 


some are being fastened on others become 


loosened. Further, the constant driving of 
nails into lead pattern letters, and their re 
moval and retixing on successive name plates 
distorts those letters in the course of . time 
Nevertheless these are evils inseparable from 
the incessant alterations to which name plates 
are subject for jobbing work; but better 
methods are available for standard work, the 
name plates for which are not altered, except 
in the matter of date, and for register letters 
cast upon patterns, 

The usual method of making a pattern of 
The plate itself, 


Figs. 2 and 38, is made of thin 


a name plate is as follows: 
wood, filleted 
will 


round the edges. Its thickness 


from 3’ 


range 
, or even less, to ¢” or more, depend 
ent upon area. The fillets are glued or nailed 


upon the plate. Parallel lines are marked as 


vuides for putting the letters on by In 
standard plates the letters should be securely 
comented, and in the thicker plates nailed 
Previous to cementing, the grain on the 
filled in 
two or three applications of shellac varnish, 
the 


varnish which is applied to. stick the letters 


also, 
surface of toe plate should be with 


and glass papered down Otherwise 


will mostly become absorbed into the open 
erain of the wood and fail to hold. 
The letters are then cemented on, but are 


not nailed until they are dry. The reason is 


that nailing at once would start some of the 
letters out of their places, whereas if left 
until dry they caa be nailed with safety. 


Moreover, when the letters are being cement- 


ed, before they are quite set tirmly, minute 


adjustments for position can be made, which 


cannot be made proparly after they are 


nailed, and those minute adjustments make 
a deal of difference in their regularity of ap 
pearance, A trained eye is a better guide 
for se ling and adjusting letters than straight 
edges and rule. If letters are well cemented 
there is little or no need to nail them as well; 
but they may be safely nailed when the var 
nish has set hard. Finally a last coat of var 


nish over the letters, and well worked round 


them, will form an extra bond of attach 


ment between them and the plate, filling in 
the 
edges with the plates. By 


the contact of 
this 
vood and fairly permanent job can be made, 


angles formed by 


and the plate will stand one or two dozen 
moldings without injury. 

Ifa pattern for more permanent use is re 
quired, then it must be made entirely in 


iron or brass, molded 
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ticular care being given to the edges of the 
letters. If made of iron the pattern will be 
and varnished, if of simply 
brushed over with a black lead brush, to fa- 


rusted brass, 
cilitate delivery from the sand 

It frequently 
have to be 


happens that name plates 


curved to fit round similarly 


curved portions of and machine 


Then, if 


iron, a flat wooden pattern is first construct 


engine 
framings. intended to be made in 
ed inthe ordinary way. A temporary Jead- 
en pattern is molded from this and is bent 
to the required curvature, and laid, and its 
block of 
curved similarly, to prevent distortion of the 


face rammed upon a wood, also 
A curved iron 


this. 


lead pattern during moldiug. 
pattern is This is the 


permanent pattern, from which, when filed 


then cast from 


up, the actual curved iron name plates are 
molded. 

If, however, the name plate is to be of 
flat pattern in soft 
yellow metal, which is capable of being bent 
without cracking. 


brass, it is cast from a 


In the case of a standard metal pattern 
which requires a slight alteration from time 
to time in the date of the year, or in consecu- 
tive patent numbers, there are two courses 
open. One is to leave that part of the plate 
de:titute of figures, and cement on whatever 
Thick 
will hold tolerably well on metal for one 
molding. 


figures are required. shellac varnish 


The other method is to cut a ta- 
pered hole in that part of the plate, and in- 
sert a loose bit with the required number 
The upper part of the figure 
shows the open hole in the plate; the lower 


on (see Fig. 4). 


part shows it filled up with its temporary 
number for casting. 

In reference to register letters cast upon 
separate pieces of work to serve for their 
identification, the method of fastening on in- 
dividual The 


molders are not always particular about re- 


letters is not a good one. 
moving these letters from patterns for mend 
ing up, and apart from this the letters are 
apt to become moved out of position, and to 
stand anyhow but regularly. For register 
letters the following are better methods : 
First, use letters stamped in sheet metal. 
These, Fig. 5. are not so liable to become 
shifted out of place as the ordinary letters are, 
because the edges of the sheet @, in which 
each letter is stamped, is cut to a definite 
rectangular outline, by which mutual support 
is given to the edges of contiguous letters. 
Second, and I consider this the better plan, 
each register number is cast upon a single 
plate from a wooden pattern, and the plate 
is let into the wooden pattern and screwed in 
place (Fig. 6). The letters in this case must 
always retain the same relation to one an- 
other, and the only effect of 


could be 


rough usage 
to detach the entire plate, which 
would, of course, be at observed and 


L. i. 


once 
put right, 


—_>- 

A Great Ship Canal Project. 
A Duluth (Minn.) dispatch says 
the 


Commerce, has prepared his letter calling 


Secre 


tary Thompson, of local Chamber of 


for a convention to consider the construec- 
tion of a ship canal through American terri 

to the Hudson 
In it 


tention to the importance of the proposed 


tory from the Great Lakes 


River, and thus to the sea he calls at 
waterway as an essential portion of national 


defenses, and says: ‘‘ Inside of 


five years 


Canada will have a waterway fourteen feet 
deep through her own territory, all the way 
from Lake Superior to the sea. Her vessels 


and hercommerce can then go unhindered 
from the heart of 


to the 


out the continent over all 


OCeANS markets of 


the world, while 


there are more than 150 war ships in the 


English navy which a depth of fourteen feet 


| would suflice to bring into the lakes from 
i the 
their 


sea.” Mr. Thompson proposes that a 
convention be held, soon after the Christmas 
holidays, in Washington, so that the atten- 
tion of congress may be called to the neces 
sity for immediate action. 

~ a 

East 
granted the right, so far as 


River Bridge Co. has been 
New York is 
between New 


The new 


concerned, to build a bridge 


York and Brooklyn. 
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LETTERS FROM PRACTICAL MEN. 


A 


Editor American Machinist : 
As an old subscriber to your valuable 


Frank Criticism, 


paper, I would suggest that such articles as 
that written by Mr. Arthur would be better 
left out of the AMERICAN MACHINIST—such 
subjects cannot fail to create ill-feeling. 

As you say in another part of your issue, 
‘Tt will no doubt bring upon us the charge 
of encouraging American per 
haps it will, but for my part I think it ought 
to be ignored, as it deserves. 


boasting ” 


Iam not a ‘‘locomotive man,” and there- 
fore know American 
locomotive is better than an English locomo 
tive; but they have built in 
England for a good many years now, and I 
suppose they build them to suit themselves, 
the same as they do here. But as to English 
marine work, it speaks for itself, and I do 
know a little about that. 

Any one who goes to England, or any- 
where else, with the intention of finding 
fault can easily find it, and it seems to me 
that Mr. Arthur went to England to find it, 
and found it. 

There are a good many Englishmen (or, 
rather, Britishers) in America, and a good 
many of them are subscribers to your paper, 
wkich is considered the best of its kind, and 
in justice to them and many more sensible 


do not whether an 


locomotives 


people, the waste-paper basket would be the 
most fitting place for such stuff. 

Chicago, Ill. Gro. M. Douauass. 
Notes on Rope Driving—A Correction, 
Editor American Machinist: 

Kindly allow me space to point out a slip 
which occurs in the center of the fifth col- 
umn of my contribution, ‘‘ Notes on Rope 
Driving”’ (Nov. 10th issue). The value of 
to is given as 60 + 81 pounds, but it should 
be 43.8 + 81 = 124.8 pounds; that is, 20 
per cent. of 219 pounds plus the centrifugal 
tension. The apparent mean normal pressure 
then becomes 11.8 pounds and the net mean 


normal pressure 7.3 pounds, instead of 7.75 
pounds. M. E. 


Manchester, Eng , Nov. 17th. 


Making a Key Wrench, 
Editor American Machinist : 

I beg leave to offer what I think a better 
way to make a chuck key than that given to 
« Amateur,” in Query 511. Use a piece of 
square steel of suitable size, and drill a hole 
into one end of it equal in diameter to the 
diagonal diameter of the set screw or chuck- 
screw on which it is to be used. Get ready 
a piece of square steel of right size to fit the 
hole when finished, and a few inches in 
length. Take a heat on the end of the blank 
and carefully hammer it on the corners till it 
is approximately round, and the driving in 
of the steel of the four corners will make the 
hole approximately square. Now drive in 
the piece of steel prepared for that purpose, 
and close the hole down a little, and it is 
ready to put into the lathe to finish, The 
writer made a good one in this way this 
i. Ets 

[This method may be considered to be that 
referred to in the answer where forging such 


Ep ] 


morning. 





a wrench is spoken of, 


That Chinese Ball, 
Editor American Machinist : 

Noticing the article in this week’s num- 
ber, signed ‘‘ A Mechanic,” and referring to 
the letter of Prof. Sweet on Chinese Puzzles, 
I gave the ball, having brought them from 
China, and was present when the ball was 
cut in two pieces to see what kind of a trick 
the thing was. Instead of the coil bell being 
alone in the ball, there small 
piece of square steel that is loose, and as you 
shake the ball this small piece of steel 
strikes the screw shaped bell, and makes the 
sound, I have several of them at present, 
and think if ‘‘ Mechanic” could see the fa- 
cilities that the Chinese blacksmith makes 
this ball with, and the cost of them there, all 
polished nicely, he would never attempt to 
make one ; in fact, I doubt if they can be 


another 


1S 


| 
think it would be cheaper to buy them from = crank-pin bearings on engines run at modern 


China, at the cost of 15 or 20 cents. 
Harry Comstock. 


Experience with Engine Bearings. 
Editor American Machinist : 

Under the above heading in the AMERICAN 
Maciinist of June 16th, I contributed a note 
on the subject, to which Mr. Booth kindly 
responded, offering a possible explanation of 
the case. This explanation does not cover 
the case as well as it does the one he gives an 
illustration of, for the bearing he shows has 
a brass box in it; and, as brass is a better heat 
conductor than the iron which incloses it, 
there will naturally be a more rapid expan- 
sion and consequent pinching of the journal. 
The bearing I discussed was babbitt-lined, 
and the cap was of the same material as the 
engine frame which formed the other half of 
the bearing. This being so, we might rea- 
sonably expect the one to expand as much as 
the other, and there would then be no conse- 
quent cramping of the cap or any change in 
shape of the bearing caused by a change of 
temperature. Examination of after 
being in use different periods of time showed 
that they did change shape, and the evi- 
dence indicated that the cap expanded more 
than the other part of the bearing. The only 
cause for this that now seems probable to 
me is that, as the frame of the engine is a 
large body of metal and is only affected by 
the temperature in one place, the part that 
is not heated forcibly prevents the part of the 
frame forming the bearing from expanding 
as the cap does, and as a consequence the 


“ApS 


cap cramps the journal. 

C. O. Sine gives some interesting experi- 
ence with an engine crank-pin bearing, in 
Sept. 15th AMERICAN MACHINIST, and this 
calls to mind a peculiar experience I had 
with one. 

The engine was a single-valve, automatic 
14” x 24”, -with a piston valve, and of the 
center crank style. The governor in a wheel 
on the crankshaft had been 
invented and used but a short time, and this 
engine had been running with satisfaction 
for several weeks when they began to have 
trouble with heating of the crank brasses, 
The brasses were taken out and re-fitted and 
better oiling arrangements applied, but all 
without apparent effect. I then had the 
brasses lined with the best babbitt metal and 
tried again, but with no better results. By 
this time I thought I ought to look into the 
other end of the engine, and I therefore ap- 
plied an indicator and discovered that one 
end of the cylinder was doing all the work. 
Looking into the governor tosee what caused 
this, I found that the man who designed the 
governor did not know much about wheel 
governors, for the arrangement was such that 


was one that 


the eccentric and both governor levers with 
their weights entirely unbalanced 
against gravitation, and the eccentric dropped 


were 


at each revolution and prevented steam ad- 
mission at one end of the cylinder. I rigged 
up a temporary balancing device by pivoting 
a lever to the engine room ceiling and at- 
taching one end to the eccentric yoke, and to 
the other end hanging a weight sufficient to 
counterweight the unbalanced portion of the 
that the indicator showed a 
proper steam distribution. No further 
trouble was experienced with heating of the 
crank-pin ; and this brings us to the point 
of interest in the affair, and that is, that the 
crank-pin was doing the same amount of 
work as before the change, and yet it did not 
The reason for this is the same as for 


governor, so 


heat. 
the crankshaft of beam engines mentioned 
by Mr. Booth. Each half of the crank-pin 
brass is relieved of pressure during a stroke 
of the engine, and thus lubricated 
thoroughly for the next stroke; but when 
the cylinder was taking all the steam at one 
end the crank brass was held continuously 
against the pin, and thus was heated. Were 
it not for this favorable condition, crank-pin 
bearings would need to be four times as 
I have never met with 


gets 


large as now made. 
quite so puzzling a case of trouble with 
a crank pin as that mentioned by C. O. Sine, 


but I know that brass is a material that 


speeds and pressures. I have now in mind 
an engine 36” x 48” at 70 rev., with a throt 
tling governor, supplied with steam at 110 
pounds boiler pressure, which operates a 
mill, of which one portion is not operated 
continuously, and when the whole load is on 
the crank brasses always heat, but cease as 
soon as that part of the mill is thrown off. 
A new pair of brasses are being made, lined 
with babbitt, and I will await the result 
with interest. I think that will 
more often follow where babbitt is substitut- 
ed for brass than where brass is substituted 
for babbitt, and there is one thing that will 
cause the failure of babbitted bearing 
which will not have a like effect on brass. 
In very many locations engines ale situated 
in a dusty, dirty place, and are oiled with an 
indifferent sort of oil, and considerable fine 
grit gets worked into the bearing in course 
of time, and as babbitt is a soft material this 
grit beds itself in the bearing until it forms a 
sort of grinding pad which spoils the fine 
wearing surface of the journal, and ulti- 
mately may cause heating. In such a 
case re lining the bearing with clean babbitt 
is all that is required to prevent heating, and 
I would inquire if C. O. Sine has always 
tried that before substituting brass. As to 
the ‘‘sandwiching” the two metals, there 
are other reasons for it than that mentioned 
by C. O. Sine. Brass is a good conductor 
and will dissipate the heat from a journal 
rapidly. It is also convenient to babbitt and 
up, and does not wear grooves in the 
shaft like cast-iron would. Berti CRANK. 
es 
A Review of Fly-wheel Formule—IIT. 


success 


a 








By PROFESSOR JOSEPH TORREY. 


The two classes of fly wheel formule thus 
far considered mark, as it seems to the writer, 
successive stages in the development of the 
subject. Each step has brought us a little 
nearer first principles. It remains now to 
consider the work of those writers who re- 
gard the proportioning of a fly-wheel as sim- 
ply a question of matter and motion, depend- 
ing on elementary every-day principles. 

One of the earliest to attack engineering 
problems mathematically was Moseley. In 
his work on ‘ The Mechanics of Engineer 
ing,” pp. 353-3638, he devotes considerable 
space to the consideration of fly- wheel action. 
The question is very thoroughly discussed 
for connecting rods of different lengths, 
single, double and triple crank engines for 
and light work, and the results are 
finally brought down into working formule 
which are simple and easy to use. The meth- 
ods are those of elementary mechanics aided 
by mathematical analysis. All that must be 
remembered while using his results is that 
the work was done in days when close regu- 
lation, as we think of it now, was not in 
sight at all, but the formule being founded 
on first principles, and the constants being 
significant and not arbitrary, it is easy to 
change the value of these significant con- 
stants to accord with modern practice. It is 
worthy of notice, however, that although 
Moseley very clearly states, iu another part of 
his book, that the rotative effect is irregular 
throughout the stroke, and that this irregu- 
larity results in an irregular fly-wheel mo- 
tion unless it is corrected in some way, he 


heavy 


does not, so far as I can see, take this fact 
into account in his treatment of the subject. 
This circumstance detracts, in my opinion, 
from the usefulness of his final formule. I] 
will now give his results : 


If W= weight of fly-wheel rim ¢n tons, 
R= the mean radius in feet of the 
rim, 
K = sectional area of rim in square 


inches, 
H = horse-power, 
n = denominator of fraction by which 
the velocity is to be allowed to 
vary from the main velocity, 
N = number of strokes per minute, 
then for single-acting engines, ¢. e., where 
the steam acts on only one side of the piston, 
we have the following formule for the 
weight, mean radius, and sectional area in 


proposed conditions, namely, that the veloci 


ty isto be allowed to vary by only So 
n 
the average velocity : 

95,330.64 77 n 





n= : 
N?® R? 
3 
42.27 /Hn 
iy a ce ‘ 
mae tee 
oo 75,524 Hn 
R3 N8% 
For double-acting engines we have 
W = 18,207 7% _, 
N*® R* 
3 
R — 74.3593 | / Hn 
N K 
K = 14,404 1 1 _ 
N*® B® 
Finally for double crank engines 
W = 9,103.5 H . : 
N® R? 
3 
R= 19.3339 4/ Hn 
K 
K=7,212 4" _, 
bE 


The ‘‘ horse power” should be that indi 
vated when cutting off at 4 stroke, which i 
the ordinary standard rating. The rim i 
supposed to be made of cast-iron of averay: 
quality, the weight of one cubic foot of the 
same being taken as 450 pounds. 

Morin treats the subject of fly-wheels i: 
his ‘‘Mechanics” (translated by Bennett in 
1860), p. 250, and also in his ‘*Mécaniqu: 
Pratique” (1871), pp. 310-321. His analysi 
of the matter is easicr reading than Mosley’: 
work, as he makes use of very simple form 
of calculation. In the English translatio: 
the reasoning by which we arrive at clea: 
ideas of fly-wheel action is so plainly and 
comprehensively stated that I shall take this 
opportunity of presenting it, with the addi 
tion of such comments as will make it eas 
reading for any one acquainted with arithn: 
tic and algebra, 

It has been shown that the rotative effect 
exerted on the crank-pin is irregular; it fol 
lows, then, that the motion of the crank-pin in 
its circular path will tend to be also irregu 
lar, and, moreover. irregular in the sam: 
proportion as the effort is irregular. Let us 
represent the average or mean velocity in feet 
per second of the fly-wheel rimby V. Now 
at the point where rotative effect is at its 
greatest, this average velocity will be in 
creased by asmall amount. Let us call thi 
resulting increased velocity V,. Again, whe: 
the rotative effect is at its lowest the whee! 
velocity will be reduced by a small amount 
and become say V4,- 

The moving energy of the wheel rim :t 
velocity V, ist MV,*. At velocity V,, it 
is 4 M V,,?, where M= the mass of th 
rim. If we wish to use the wetght instead of 


W 


the mass we must substitute for M, 


q 
where Wis the weight in pounds and q is 
the acceleration of gravity. 

Now the difference between 
energy at velocity V, and at velocity V,, 
WV? WY; 

29 29 

Wy — Vas. 

This is called the ‘‘fluctuation of energy 
This amount by which the energy of th 
wheel varies will be some per cent. or othe! 

of the which is stored 
the wheel at the average velocity V. Thati 
the energy of motion of the wheel will reach 


the moving 


, Which equals 


average energy 


a highest value at one velocity, and a low: 
value at another. The difference between 
these two values will be perhaps 25 per cen 
or some other per cent. of the average en 
gy the wheel gives out. Let us call this per 


cent. c. Then we shall have 
W anh 24 oS - 
— (Vi?— Vy) = ec &, 
“J 


where His the average energy of motion of 
the wheel at average velocity. 

Now will analyze this expressio1 
From algebra: 
tin — V;,°) 


» 


~ 


we 
(V; + V,;) (V; — V; ) 
9 


Now we can put our expression in this 











made in this country; possibly by the aid 
ef electricity they might be made, but I 


has not a very high limit of efliciency for 
bearings, and has about gone out of use for 


square inches of a fly-wheel rim under the 


shape : : , 
W(V,—V,,). tn se 8. 
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Once more, we see that —! = pris vs 
hatis, if we add together the greatest and 
ast velocities, and divide by 2, we get the 
verage velocity very nearly. This is a 
valuable point. Now let us impose one more 


condition : let us specify that the difference 


between the greatest and least velocities of 
the wheel rim shall be only a very small 
ecimal fraction, say .02 of the average 
velocity. If, now, our wheel is proportioned 
n that plan, we shall have(V, —V,,) =m V, 
vhere m is the small decimal fraction. Now, 

membering these two new wrinkles—that 


My 5 Vit — V, and that (V, — V41) is to 


jual m V, let us ring one more change on 
ir expression for the fluctuation of energy. 


Substituting, then, these values in their 
laces, we have: 
Z "2 
Wm J ——y 


g 

This is our equation of condition; that is, 
if we have proportioned our wheel according 
to the principles we have laid down, so far, 
this equation must be true. Now by solving 
the equation for W we shall obtain imme- 
liately a formula by which we can calculate 
the weight required under our specified con- 


litions; and, solving, we find: 


wa Eg 
m V4 
E = total average rotative effect per revo- 
lution, 
¢ = asmall decimal fraction, 
q = acceleration of gravity, 
m = decimal fraction by which the ve- 
locity is allowed to vary, 
V = average velocity of rim in feet per 


second. 

This is the backbone of all true fly-wheel 
formule. It takes account of all conditions, 
and will fit any case. Of course, it only ap 
plies to a single-crank engine. The case of 
two and three cranks will be considered 
later. As I showed in a previous paper, 
Morin made many attempts to determine 
values of ¢ which could be used arbitrarily, 
but the attempt bore no fruit which modern 
engineering can use. For each separate type 
of engine it must be specially determined. 
For instance, I have examined many cards 
from Armington & Sims engines, and 
worked up values for c from each case. At 
the same points of cut-off they agree very 
closely indeed, so I think that if the value of 
ec were once carefully determined for the 
standard Armington & Sims engine, this 
value could be used on any engine of that 
type, no matter what size. I have examined 
other engines in the same way, and the re- 
sult confirms my belief. The method of 
working up cards for ¢ was given by me in 
the AmericAN Macurntist for August 20, 
1891, and I shall have occasion to refer to it 
later at more length. I have also shown, in 
the paper preceding this one, that the value 
of m is not clearly defined in engineering 
works. It cannot be calculated as ¢ can—it 
isa matter of judgment. Inthe formula I 
have just given, it is virtually a per cent. ex 
pressed decimally, and if mis taken as one 
per cent. = .01, that is, if the speed is only 
to vary one per cent., this will be as steady 
motion as modern practice requires (for elec- 
trie lighting, for instance). 
rines are built on fixed patterns. 
pensive business changing flasks, and wheels 

usually made in only one or two standard 


Generally, en- 
It is ex- 


A good average value for m would 
between .015 and .025. For most pur- 
‘ses .025 would do very well. We will try 
ier on and see if we can find what practice 
idern builders follow. 
The reasoning by which we arrived at the 
rmula was substantially that of Morin, but 
rather more closely related to that given 
Cotterill in his ‘‘ Applied Mechanics” 
ublished in 1884), p 231. It is to be found 
imewhat modified, according to the pecu- 


res, 


irity of style of the separate witers, in a 
imber of other works on the steam engine. 
Rankine gives practically the same reasoning 
his work on the ‘‘ Steam Engine,” p 60, 
nd also in his ‘‘ Applied Mechanies,” p 623. 
wing, in the ‘‘ Encyclopedia Britannica,”’ 


taken up as a question of mechanics and 
mathematics the reasoning is always practi- 
cally the same. 

Morin gives, as based on his reasoning, 
the following formule without explanation 
as to the value of the constants. 

For expansion engines : 


. ( > 
Cutting off at $ stroke W— 168,089 H. P. n 
m V* 
923 86 ? 
Cutting off at 4 stroke W = 193, 864 — 
Mm af 
9 € > 
Cutting off at } stroke W = 218,849 4 Pin 
m 


For rolling-mill engines (from observation): 
_ 8,086,258 H. P. k 


Vv = 
m V® 
H, P. = nominal horse-power, 
m = number turns of wheel per min 
ute, 
V = mean velocity of wheel rim in 
feet per minute, 
W = weight of wheel rim in pounds, 
k = constant number, 
n = constant number. 


Morin states that this constant * may be 
taken as— 
20 for engines of 80 to 100 horse-power and 
with 6 or 8 equipments of cylinders; 
25 for engines of 60 horse-power and having 
4 or 6 cylinders; 
80 for engines of 30 to 40 
with one or two cylinders. 
An interesting fact in this connection is 
that Morin takes the opportunity to compare 
the results of his formule with the practice 
of contemporary engineers. It appears from 
these comparisons that if m be taken as 32 
(or about three per cent.), according to Watt’s 
practice, the results calculated agree very 
closely with successful practice. Considera- 
ble data is also given concerning fly-wheels 
working against a 
this point must 
paper. 


horse-power 


variable resistance; but 


be reserved for another 


ape 


World’s Columbian Exposition. 


The Worthington Pump Company have 
begun the erection of their fifteen-million- 
gallon pump for the pumping station. This 
pump isa duplex tandem compound vertical 
30 and 60-inch steam cylinder, 32-inch 
plunger, all by 60-inch stroke. It stands 49 
feet 3 inches above the topof its foundation, 
and 39 feet 6 inches above the main floor of 
the pumping station. The base plate is only 
23 feet by 10 feet. The largest casting 
weighs about 37,000 pounds, and the entire 
machine about 400 tons. 

For the purpose of erecting this pump the 
Worthington people have found it necessary 
to construct in the pumping station a tem 
porary traveling crane, the runways of which 
are supported from the ground on huge 
timbers. 

The pump above referred to constitutes 
one of the four pumps furnished by the 
Worthington Company for the Exposition 
pumping plant. The plant will contain six 
pumps, located in an independent building 
near the corner of Machinery 
Hall, directly opposite the boiler house. Be- 
sides the pump above referred to there will 
be a compound duplex horizontal with high 
duty attachment, and 50x27$x36, 124 
million capacity in twenty-four 
hours; a triple expansion horizontal high- 
speed pump, 6 and 94 and 15x94x48, 5 mill- 
ion gallons capacity; a 4 cylinder triple ex- 
pansion vertical beam engine, 15 and 332, 
74 by 36", 74 million gallons. These four 
pumps, with a total capacity of 40 million 
gallons per 24 hours, comprise the equip- 
ment which will furnish water for the 
fountains and cascade, and in case of fire 
their capacity will be turned into the mains. 
The service supply is, however, in ordinary 


southeast 


25 


gallons 


cases, had from the city pumping works. 

Besides the pumps above mentioned, the 
station will contain two small high-pressure 
pumps which will furnish water to a special 
system for fire protection to the tall build- 
ings. 

These six pumps, together with their con 
densers, are all furnished by the Worthing 
ton Company and installed in the station free 





the article on the steam engine, gives the | 


ame, and, in fact, wherever the subject is 





of cost to the Exposition Company, the lat 


making all piping connections, both steam 
and hydraulic. 
The 12}-million-gallon pump is erected in 


place and is being connected up. It will 
take about ten weeks to erect the big one, 


and the others will follow rapidly. 
Jackson Park, Chicago, Dec. 1, 1892. 


- ape 
Society of Naval Architects and Marine 
Engineers. 


Some of the most prominent and influen- 
tial men in the shipbuilding and shipping 
interests of the United States have completed 
the preliminary organization of a profes- 
sional society of high standing, to be called 
the ‘* Soctety of Naval Architects and Marine 
Engineers,” whose object will be the promo- 
tion of shipbuilding, commercial and naval; 
and in furtherance of this object annual 
meetings will be held for the reading and 
discussion of appropriate papers, and inter 
change of professional ideas, thus making it 
possible to combine the results of experience 
and research on the part of shipbuilders, ma- 
rine engineers, naval ofticers, yachtsmen, 
and those skilled in producing material from 
which ships are built and equipped. 

A society of this character cannot fail to 
have a great influence on the advancement 
of shipbuilding in all its branches; indeed, it 
is reasonable to form such a conclusion when 
we consider the great amount of good that 
has been done by similar societies existing in 
England, Scotland, France, and other Euro- 
pean countries. These foreign societies in 
clude among their officers and members the 
foremost shipbuilders, engineers, ship own 
ers, naval officers, members of parliament, 
and other public men interested in shipping. 
Many laws promoting the greater security of 
life at and improvement in 
ocean carriers, were originated by these socie- 


sea, general 
ties, and the present advanced state in naval 
architecture and marine engineering is di 
rectly traceable to their proceedings and in- 
vestigations. 

In this the influence kin 
dred societies, such as the American Society 
of Mechanical Engineers, Society of Civil 
Engineers, etc., has done much towards the 


country, of 


advancement of knowledge and the success 
ful solution of many knotty problems which 
have presented themselves in every day prac 
tice in these particular branches. 

Considering our vast seacoast and magnifi- 
cent harbors, and the abundance of material 
from which ships are built, in connection 
with the increasing importance of our ship 
building interests and the development of 
the navy, the organization of this society at 
this time must be regarded as opportune, 
and as one that will have a valuable and ex 
tended field of influence in technical subjects 
and public affairs, and it will undoubtedly 
stimulate actual growth by rousing popu 
lar as well as professional interest in a branch 
of industry which should be one of the most 
powerful factors in the development as a 
nation, 

We append a list of gentlemen who have 
accepted offices in the preliminary organiza- 
tion, and who have expressed themselves in 
most cordial terms as to the expediency and 
ultimate success of the undertaking :  Presi- 
dent, Clement A. Griscom, of Philadelphia, 
president International Navigation Co.; first 


vice-president, Theodore D. Wilson, of 
Washington, D. C., Chief Constructor, 


United States Navy; vice-presidents, Charles 
H. Cramp, of Philadelphia, 
Wm. Cramp & Sons’ Ship and Engine 
Building Co.; Commodore W. Melville, of 
Washington, D. C., Engineer-in-Chief, U.S. 
Navy; George W. Quintard, of New York, 
president Quintard Iron Works; Irving M. 
Scott, of San Francisco, vice-president and 
General Manager Union Iron Works; Fran- 
cis Walker, of Boston, Mass., president 
Massachusetts Institute of Technology; Wil- 
liam H. Webb, of New York, Naval Archi- 
tect. The list of members of council also 
contains names of many prominent men, 


Pa., president 


It is proposed to have a meeting of the 
council in January, 1898, at which time all 
details as to organization, constitution, in 


corporation, ete 





ter, however, building all foundations, and 


, Will be definitely arranged, 





ing decided upon. It is probable that this 
mecting will take place in New York at the 
time of the naval review, in May, 1893. 

We wish the society a complete success in 
its permanent and its future 
All who are in sympathy with 


its objects, and who wish to give it a hearty 


organization 
usefulness. 


support and become members, should send 
at an early date for particulars to W. L. 
Copps, Esq., Secretary Society Naval Archi- 
tects and Marine Engineers, 1710 F street, N. 
W., Washington, D. C. 

y Related the 
of His Bravery. 


_ ape a 
How Admiral Bailey Story 


Admiral Bailey, of the United States Navy, 
was a fine example of the delightful combi- 
nation of 
ty, 


great courage and modes- 
the 
After the capture of New Orleans, during 
the civil war, he attended a dinner given at 
the Astor House, and was called upon to re- 
ply to the toast of ‘‘ The Navy.” The presi- 
dent of the occasion prefaced the sentiment 
with a eulogy of the admiral. 
As in duty bound, the old sailor straight 
ened himself up for the task. 

‘* Mr. President,” he said, ‘‘ and gentlemen 
—hem—thank ye.” 


great 


according to Youth's Companion 


Then after a lengthy pause, during which 
he took a fore-and aft survey of the table, he 
continued : 

‘* Well, I suppose you want to hear about 
the New Orleans affair ?” 


“Yes! yes!” echoed through the 


amid the stamping of many feet. 


room, 


‘* Well, d’ye see, this was the way of it,” 

resumed the orator, giving a nautical hitch 
to his trousers, and evidently embariassed. 
*‘We were lying down the river, below the 
forts, and Farragut he—he signaled us to go 
in and take ‘em. Being as we were already 
hove short, it didn’t take much time to get 
under way, so that wasn’t so much of a job 
as you seem to think. 
“And then the engineers, they ran the 
ships, so all we had to do was to blaze away 
when we got up to the forts and take ’em, 
according to orders. That’s just all there 
was about it.” 

Thereupon the concise narrator, feeling 
that he had accomplished everything which 
had been demanded of him, sat down amid 
thunders of applause. 

Two Engines Run Away. 


At 1 o’clock this morning persons walking 
along Fulton street, Brooklyn, were  sur- 
prised to see locomotives Nos. 9 and 67 of the 
elevated railroad, coupled together, dashing 
Fulton full After 
running for nearly three blocks the engines 
dashed into a large bulkhead at the corner 
of Alabama avenue and Fulton street, smash 


along street at speed, 


ing it into splinters, 

The splinters flew high in the air, and one 
of the bolts crashed with all force into the 
big plate glass window of Jobn Moch’s liquor 
store on the corner of Fulton street, breaking 
it to atoms, 

The engines could go no further, and after 
awhile one of the engineers from the yard at 
Broadway came up, and, after getting into 
the of the 
brought them back to the yard again. 


cab one of engines, 


One 
of them had lost a coweatcher, and the head- 


runaway 


light was badly battered. 

Ilow the engines ran away no one seems 
Both put in the 
yard shortly before 12 o'clock last night, and 
had raked his fire he left 
No one was near the engines at 


to know. engines were 
after the fireman 
for home. 
the time, and the people about the yard are 
rather mystified. The only explanation given 
is that there must have been enough steam 
pressure left to start the engines in motion, 
=> 


A Correction, 


Mr. John T, Usher calls our attention to 
a few typographical errors which appeared 
in his article relating to ‘‘ Rubber Pattern 
Work,” in our issue of December 1 
volume, 


, current 
In several places the word cone is 
one instance 


used in place of core, and in 





and the exact date of the first general meet- 


the word stone should read stove. 
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The A. S. M. E. 


Every friend of American mechanical en- 


| gineering, and of the society which more 
than anything clse represents it, has cause 
to rejoice at the success of and the spirit 
manifested at the recent meeting in this city 
of the American Society of Mechanical En- 
ginecers, The practical unanimity with 
which the members bave retained their mem- 
bership, notwithstanding the increase in 
dues, and the uncommonly large increase in 
membership during the year, notwithstand- 
ing the iocrease in initiation fees, shows 
plainly the estimation in which the society 
is held, and demonstrates by the construct- 





| 
| 
| 
| 


| possible 





}simply because they may have 


| may have 
lof 


Those 


ive evidence of men who are not apt to act 
upon false 
the society is benefiting 
that it is likely to continue 
them. No one 
fail that 
society’s house 

thoroughly enjoyed by the members, many 


premises in such a matter, that 
them in their work, 
and to benefit 
all observant can 
held at the 
only useful, but are 


who is at 
the 


not 


to see meetings 


are 


of whom meet at no other time, and that they 
enable them to give 
and receive helpful suggestions and accounts 
This sort of beneficial inter 
course is by no means confined to the regular 
all the time, 

who derive 


compare noles—to 


of experience. 


sessions, but on 
and there are many 


more benefit from this than from the regu- 


formal goes 


members 


lar sessions, or from the regular presentation 
of the papers and discussion upon them. 


that in 


It is evident, too, many respects 
the society’s house in the city is the best 
place for a meeting. It is nearly as con- 
| veniently arranged for the purpose as it is 


its 
to 


its records, 


impossible 


to conceive, and 
facilities, 


at 


library and other 
provide elsewhere, are 
made full use of. The nearness of 
ginecrs’ Club adds much to the 
and profit of these mectings, for the club is 
always hospitably opened for the use of the 
availing 
their 


and are 
the En- 
enjoyment 


hand, 


attending members, many of them 
the 


and to enjoy its social and other 


themselves of opportunity to get 
meals there, 
idvantages, 

The reception at Sherry’s is declared by 
such to have been 
one of the brilliant held that 
habitat of brilliant social functions, and the 


objects and work of the society and of its 


those versed in matters 


most ever in 


members are becoming better understood 
and appreciated by the general public, all of 
which tends, of course, to improve the 


standing of mechanical engineers, 

The society has accomplished much good 
work, and is in a fair way to accomplish 
much more, 

—_—_—_+>o_—_—_—__ 


A Successful Operator. 


not among those 
of 
accumulated 
Whether wealthy to be 
praised should depend, not 


As is well known, 
in the 


we are 


who believe condemnation men 


wealth. we men are 


condemned or 


upon the amount of money or wealth they 
secured, but upou their methods 
it, the of it, 
who have watched and studied closest 


Jay Gould, 


securing and use made 
the recently completed career of 
and are best qualified to judge of it, are 
practically united in declaring that the bulk 
of by what were, in 


all essential 


his wealth was gained 


respects, gambling operations, 


in which he used loaded dice and marked 
cards, and that, for the seventy or more 
millions of dollars of booty which he se 


cured, he never rendered to the community 
anything like an adequate return or service 
of any kind. Many of his operations were 


those of an anarchist, in which armed forces 


of men were employed, and it is undoubtedly 


jtrue that there have been many occasions 
|when he would have been imprisoned for | 
‘violation of law, had it not been for the| 
magnitude of his operations, and the fact | 
that he was shrewd enough to see to 

always that the best obtainable legal talent 


|was employed on his side, 


11 | consideration (which is simply 


with the Erie road was sim 
of 


forming a small fraction of what he 


‘compromise ”’ 


ply the restitution some millions of se 


curities, 
had previously gained possession of without 


polite lan 





| guage 
him only because 


for stealing), and was agreed to by 
he saw no other way of 
escaping the penitentiary, and by the officers 


of the road because they saw no other way 
ef making him disgorge any part of his 


stealings. 

His methods of making a fortune were, in 
the main, not by the creation of values, but 
by the interception of the earnings of others. 

Many men who work in machine shops, 
many who carry them on, and are often 
puzzled to know bow to secure a balance on 
the right side of the ledger at the end of the 
year’s operations, will envy Jay Gould and 
great wealth. They need not do 
Jay Gould was simply a skillful and un- 
scrupulous player in a game, and was utterly 
to part of his 
winnings his own comfort and enjoy- 
gratification coming 
gratification of win- 


his so. 


unable use one-thousandth 
for 
ment, principal 
probably from the mere 


his 


ning and of triumphing over others—a form 
of gratification which, on a much higher 


plane, can be had by every one who grapples 
with and solves problems, the solutions of 
which are of actual use in the progress of 
the world—problems which machinists, en 
gineers, and machinery builders are con- 
tinually attacking and solving. 

It is doubtful, however, if Jay Gould or 
any individual is more to blame for such a 
career as his than is the community which 
permits such a career, and which, far too 
much, worships mere wealth for its own 
sake, and too much ignores the honors due 
to honesty, conscientious labor, and usefully 
employed ability. 

During the last few years of Gould’s life 
his operations led him into constructive in 
stead of destructive lines, and he improved 
the roads with which he was con 
necied; but the character of the man was 
still shown by the fact that at his death 
what are known as Gould stocks rose in the 
market—an indication that others considered 
his death to be the removal of a menace to 
the propertics represented. 

Gould’s shrewdness also enabled him to 
see the economy of securing the best possible 
men, and of paying them enough in wages 
and salaries to secure their continuous serv- 
Very few men whose services were 
useful to him were enticed into the service 
of other interests by increased pay. 
men were worth as much, if not a little more 
to him, than to any one else, and he let his 
men know that he recognized that fact, not 
by talk merely, but by paying them so that 
there was little or no danger of their being 
tempted to go elsewhere. This was not by 
reason of any special regard he may have 
had for them, nor did charity have anything 
do with it; 
ply because he was shrewd enough to see 
that it was the course by which most money 
could be made out of hired 

He was a successful 
ful simply 
nal ability in 
allowed conscientious scruples to standin the 


some of 


ice. 


Good 


to he pursued this course sim- 


services, 
‘* operator ’’—success- 
because he possessed phenome- 
certain directions, and never 
way of what he considered a business opera 
He money, but that is all, and 
there are thousands of mechanics every where 


tion, made 
who see more real comfort and enjoyment, 
are worth infinitely more to their 
fellow-beings. 


and who 


ap 
|The Pratt & Whitney 
tion. 


Co.’s Reorganiza- 


is being manifested 
in the reported sale of the Pratt & Whitney 
shops at Hartford to an English syndicate. 
We have of the 
matter, and, so far as we are able to ascertain, 


Considerable interest 


made some investigation 


no English syndicate is interested in the so 


called purchase of the business, and, in fact, 





it | 


His celebrated 


in the ordinary sense 
anization in 


there has been no sale 
of the word, but simply a reorg 
volving a considerable increase of capital 


stock, which increase is fairly represented by 
| the the establishment and the capi- 
tul required to conduct its business. For 
|years a good part of the earnings of this 
building 


value of 


|concern have been devoted to the 
of larger shops and the equipment of them 


This has gone on until the real value of the 


operate it very much exceeds the capit 
stock, and the reorganization gives to t 
old stockholders new and additional stox 
representing the dividends they might ha 
received had the earnings been devoted 
the paying of dividends instead of to exte 
sions, or, in other words, representing th: 
actual investment. The rest of the stock 
in Hartford and New York, and, w: 
presume, may be purchased by any one wl. 
wishes to invest in it, regardless of his 1 

tionality. The management will, for a de: 
nite term of years at least, remain as no 

and, so far as we are informed, may contin: 


s 


on sale 


to be the same for as long a period as wou 
have been the case had the reorganizati: 
not taken place. 

We are glad to be able to say this, for \ 
must confess that when we heard the fi! 
reports that this concern had been absorb: 
by an English syndicate we experienc: 
something of a shock. The P. & W. 
ure so distinctively American, and so mu 
of the history of the wonderful developme: 
of American tool building is so intimate 
connected with them that we should regr:' 
exceedingly to see them pass into the hands 
of any foreign syndicate, and for something 
more than mere sentimental reasons, too, is 
our readers know we are opposed to the i: 
vestment of English capital in American i 
dustries for what we 
economic 


sho} 


cousider to be sound 
reasons, 
——_~@>e—————— 

The engineers on the New York Centril 
Railroad are complaining that the road is 
often so badly blockaded that they are laid 
up on side tracks for periods of time varying 
from few hours to twelve days, during 
which time they must keep their engines 
alive in anticipation of a call to proceed. 


a 


They consider that they ought to receive 
some compensation for this time which is 


lost through no fault of theirs—a contention 
which would seem to be founded in reason. 
to say the least of it. 


ES Ten AND) 
ANSWERS. 


——<D 











ous stions of peers interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet, 

(544) J. A. B., Lewistown, Pa, writes: 
Please tell me where I can rent a lathe 80 
inch swing and 20-foot bed, and a planer 30) 
x30 inches by 8 feet, or as near these sizes as 
possible; new or second-band will do. I will 
pay a reasonable amount for them, and will 
get them insured and give the party the po! 
icy? A.—Write to avy dealer in new and 
second-hand tools; the addresses of some of 
these are givenin ouradvertising columns. 


(545) W. H. J., Worcester, Mass., writes 
Kindly inform me if there is any country 
which has offered a premium for perpetual 
motion. If so, please let me know where | 
can get particulars and description of ma 
chines of this kind. A.—We do not believ: 
that any government would place itself in 
such aridiculous light before the scientili: 
world as to offer a premium for perpetu:l 
motion. To invent such is simply an impos 
sibility. Our advice to you is: Do not seck 
one, nor attempt to invent one, as such an 
effort will be only a waste of time, and 
involve a great loss of money. 

ds 


(546) S. R, Elizabeth, N. 
your answer to Question 527 
pressure is 6,165 pounds on each journa! 
Why is it not half this amount? The shaft 
is a beam supported at each end. A.—That 
the shaft may be considered as a beam sup 
ported at the ends is true, and since the total 
pressure on the shaft is 6,165 « 2 = 12,330 
pounds, the pressure on each journal will be 
one-half of this total pressure, namely, 6,165 
pounds, as we have stated in the answ 
which is correct. You have probably over 
looked the fact that in transmitting a force 
of 6,165 pounds there is a pressure of 6,165 
pounds on each side of the wheel, making 
the total pressure on the shaft, and cons 
quently on the two journals, equal to 12,330 
pounds. 


writes 
you say the 


! 
in 





‘establishment and the capital required to 





(547) F. S. W., Denver, Colo., writ 
Please answer the following questions 
through your columns: In crowning tli 
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pulleys, what is the rule for finding the} would also like to know if the following is|charge of iron, 4,410 pounds; succeeding|The Development of the Micrometer 
proper curve? A.—There is no uniformity | correct, taken from Karl Von Ott’s Graphic}charges of fuel, 596 pounds; succeeding Caliper. 


in practice —even the form of the face varies; 
some makers adopt a curved face, and others 
adopt a straight taper from the center to the 
edge of face, forming two frustums of a 
cone. The following rule is applicable in 
pearly all cases: For pulleys having a face 
wider than 4 inches. the taper each way 
from the center should be } inch per foot; if 
curved the convexity should be the same. 
When the face is less than 4 inches wide, 8 
to 4 inch per foot is not too much. 2. What 
are good proportions for diameter and height 
of brick chimneys for steam plants, horse- 
power being known? A.—Sce table of pro 
portions of chimneys,in our issue of April 
23, 1887. 


(548) V. A. E., Hartford, Conn., writes: 
Y. and W. have seen a single horizontal 
engine, the crankshaft of which is not in 
line with the cylinder and crosshead. W. 
claims that by this arrangement the dead 
centers are eliminated, or, in other words, 
that the engine may be started by steam 
pressure alone on the piston wheresoever the 
crank may be placed. Although an experi- 
enced engineer corroborated this theory, Y. 
is not convinced, and hopes you will kindly 
explain what advantage is gained by placing 
the horizontal cylinder above or below the 
level of the cranksbaft. .A.—The cylinder 
should be placed in line with the crankshaft; 
there is no advantage in placing it otherwise. 
W. is all wrong in his theory. The dead 
centers will not be eliminated, which he 
would soon find out if he attempted to start 
the engine from either of its dead centers. 


(549) J. M. D, Bonne Terre, Mo., writes: 
Please give me a sketch and plan for a repair 
mining machine shop, and suggest which is 
the best power—electricity, steam, or com- 
pressed air. We will have electricity for in- 
candescent lighting, steam to run the works, 
and air for underground drills. Also what 
machines would be best-suited to repair air 
drills, water pumps, jigs for washivg ore, 
and such like—1l mean such as lathes, dril! 
presses, and pipe cutters, etc. Also if you 
would use a circular forge near center of 
shop, or a forge in the corner, of a rectangu- 
lar design. How would you arrange tie 
shafting in such a shop? Also give location 
of work benches. What small tools—such 
as vises—would be most useful? I am will 
ing to send check of $5 in answer to thse 
questions or other information you may add. 
A.—We always take great pleasure in an- 
swering any questions our readers may ask, 
without any charge; in fact, our invariable 
rule is never to accept one cent for any as- 
sistance we may give; we consider ourselves 
well repaid if our answers are of any benefit 
to the readers. But when we are asked to 
design a whole machine shop, without know 
ing exactly what work is to be done in it, 
and run a newspaper besides, we must de- 
cline, on the ground that life is too short. 
You will evidently need a man to take charge 
of the shop—we should advise you to engage 
his services as soon as possible, and let him 
arrange the shop for you, and select such 
tools as in his judgment may be required. 


(550) A. E. C., New York City, writes: 
Please give us through your columns the best 
method of dipping rough brass work. A. 
Copper, brass, bronze, etc., become oxidized 
in ordinary moist air, and, in consequence 
of the simultaneous presence of carbonic 
acid, become gradually converted into car 
bonates. In fact, the brownish-black to blu- 
ish-green deposit, often seen on copper, 
brass, and bronze goods, is a mixture of ox 
ide and carbonate of copper, mixed with 
oxygen compounds of zinc or tin respective- 
ly when the copper is present as an alloy of 
these metals. Sulphur compounds are often 
formed on the surface when the above met- 
als are exposed for some time to the atmos- 
phere in large towns or rooms where coal 
gasis burned. These films may be removed 
by immersion in suitable acid dips. For this 
purpose a series of liquids is used: Pickle or 
spent aquafortis is very generally employed 
for a preliminary dip. The articles are al- 
lowed to remain in it until the scale of oxide 
has disappeared, leaving, after rinsing, a 
uniform metallic luster. Dipping in old 
aquafortis is recommended for two reasons: 
it economizes the cost of new acid, and, as its 
action is slow, it prevents the too rapid cor 
rosion of the cleansed copper during the time 
of the solution of the protoxide. A dipping 
liquid consisting of a mixture of 64 parts of 
commercial sulphuric acid, 32 parts of aqua- 
fortis, 1 part of hydrochloric acid, and 64 
parts of water, is also used. Other mixtures 
may be employed for imparting a bright lus- 
ter to brass, etc.; for these, see ‘‘Metal-color- 
ing,” by A. H Hiorns—an excellent little 
book, recently published. 


(551) W.S., - writes: Kindly inform 
me which numbers of the AMERICAN Ma- 
CHINIST contain the series of drawing les- 
sons which were completed about three years 
ago. A.—The series was commenced in our 
issue of October 23, 1886, and concluded 
January 2, 1890, and consists of 93 articles 
Copies of the AMERICAN MACHINIST con 





Statics, page 47. ‘‘ The rafter (see sketch) 
A B is divided in this case into two equal 
segments A Hand #& Bat the joint # Sup. 
pose the load 2 P to act on each segmect of 
the rafter, then P will act at the extremity of 
each segment. Hence on the middle joints 
E, B, F, there acts a load 2 P (since these 
joints are loaded on both siaes), but at the 
extremities A and D of the rafters there is 
only the load P. Each of the two supports 
has to supply a reaction equal to half the 
total load. Each reaction is 4 P— P = 3 P, 
and this reaction must be considered to act 
asan exterior force on the adjacent bars.” 
Why is the reaction not 4 P?? A.—The 
reaction of each support is, of course, equal 
to 4 P, that is, one-half the total load, but 
the compressive stress in the segments A £, 


2P 


2P 


2P 








EB, is not due to the whole of the reaction 
of the support A, but it is due, as the author 
says, to an exterior force acting on the adja- 
cent bars. This force acts upwards ina ver- 
tical direction, as indicated by the arrow on 
the line 3 P. The magnitude of this force is 
found as follows: The load on the segment 
A Eis equal to 2 P; this load, of course, acts 
downwards in a vertical line. One half of 
this load is supported at the joint A, the 
other half at #. Therefore at A we have a 
Ie) 
2 
downwards, but the reaction of the support 
4 Pacts vertically upwards, hence we have 
4 P— P=3 I for the exterior force acting 
at the end of the truss, and it is this force 
which causes the compressive stress in the 
bar A £. Thestatement given by the author 
is correct. 


(552) J. R. T., Norwich, Conn., writes: 
Inclosed | send you a melter’s card from the 
foundry of the Richmond Stove Co., of this 
city. I would like to know the opinion of Mr 
Bolland, or some one able to give an opinion 
in the case. What I want to know is: Can 
the melting be.done in any less time? The 
iron comes fluid enough, but takes too long 
atime. Lamtoldthat the cupola and blower 
were intended for but ten tons, but now we 
want from 14 to 16 tons per day, and have to 
put the wind on at 2 P.M, 


force equal to P acting vertically 


Charges. Coal. Coke. | Iron. 
Bed. 1,400 100 5,000 
1 125 100 4,400 

2 425 100 1 000 

3 125 100 4,000 

4 125 100) 1000 

5 425 100 3 000 

6 B25 100 8,000 

: 225 225 8,000 

8 100 200 2,000 
Total. 4.075 1,125 82,000 


The melting is done in a No. 5 Makenzie cu- 
pola 40x62 inches inside; fire lighted at 
10.30; commenced charging at 11 30; blast on 
at 2; bottom dropped at 6, A.—We referred 
this question to Mr, 8. Bolland, who replies 
as follows: Your correspondent will find 
my opinions upon this subject fully represent- 
ed in the table of instructions for the man- 
agement of cupolas, published in the AMERI- 
CAN MACHINIST, June 380th, 1892; but in or- 
der to make said table complete it will be 
necessary to substitute Mr. Root’s corrections 
for columns containing the list for Root’s 
blowers and horse-power, and which ap- 
peared in your journal for July 14th, 1892. 
rhe formula of the patentee for a No.5 Mak- 
enzie cupola (40°x62" inside measurement) 
is as follows: Fuel on bed, 1,250 pounds; 
iron on bed, 5.000 pounds, with succeeding 
charges of 500 fuel to 5,000 pounds of iron; 
Makenzie pressure blower No. 6, 7 to 8 
horse-powcr; diameter of main blast pipe, 
18 inches; to melt 5 tons per hour for two 
hours, beyond which time they will give no 
guarantee. From the memorandum sent it 
is very evident that the instructions of the 
patentee are not observed in the charging; 
how far they come short as to blower, size 
of main blast pipe, power of engine, etc., 
they do not say. Whether the low rate of 
melting is due to the non-observance of all 
the instructions given is, of course, best 
known to themselves. The 40x62’ Maken 
zie would equal a 50” plain cupola; let your 
correspondent tind 50” diameter inside of 
lining in the first column of my table, 
against which the following full particulars 


charges of iron, 5.3864 pounds; diameter of 
main blast pipe, 18 inches; No of tuyeres, 6 
diameter, 8; equivalent in flat tuyeres, 8, 
114° x24; blast pressure in ounces, 12; Root 
blower, No. 4; borse-power for R. B., 12; 
Sturtevavt blower, No. 6; horse-power for 
S. B., 9%; melting capacity per hour, 11.790 
pounds. Total melting capacity, 47 060 
pounds. The results shown must not be ex- 
pected if every particular is not strictly ob- 
served. The fuel used must be coke exclu- 
sively if best results are looked for. As 
charged according to table, the charge sheet 
for the amount of iron melted would appeat 
thus : 





Charges. Coal Coke. Iron 

Bed. 1,470 

1 5u6 

2 yb 

3 596 

4 596 

5 506 
Total. 4,450 31,230 


The difference betwixt the present prac 
tice and that suggested by the table is there 
fore as expressed by the following : 


Rate of 


Melting Ratio of 


Present Present Ra 


Rate of oe b tio of Fuel to Iron 
Melting Per Hour, uel to fron Melted, 
Per Hour. * - Melted. as Per Table 


to Table 


1 tons. 5.89 tons. 1 to 6.15 lbs. 1 to 7.01 Ibs 


Thus making the time occupied in melt- 
ing 16 tons, 2.71 instead of 4 hours, with 
a very perceptible saving in fuel. 

















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later tha: 
Saturday morning for the ensuing week’. 4ssue. 





Grant’s New Phila Gear Shop. See page 20 

Shafting Straighteners. J. H. Wells, Tampa. Fla 

Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 

Forming Lathes, Mer. Mach.Tool Co., Meriden Ct 

$10 Countershafts. A.D Pentz, Elizabeth, N. J 

Tool Holder: Armstrong Bros. Tool Co., Chicago. 

New lists of cutters. Brown & Sharpe. 

“ Bradlev’s Power Hammers, the best in th 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y 

“The Bulldozer,’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Ii 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Drill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. J 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St..N.Y. 

S. A. Smith, 23 S. Canal St., Chicago, Il., is agent 
for Standard Tool Co.’s Twist Drills. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 

Castings for small and medium-sized vertical en 
gines. Humphrey’s Foundry, Bellefontaine, Ohio 

Guild & Garrison, Brooklyn, N. Y., manutacture 
steam pumps, vacuum pumps, vacuum apparatus 
air pumps, acid blowers, filter press pumps, ete. 

**Shapers (Double Triple Quick Stroke *’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J. 

For the Latest Improved Diamond Prospecting 
Dril, address the M. C Bullock Mfg 
Canal and Washington Sts., Chicago, IL. 

Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
a new alarm speec indicator. Send for circulars. 

We electrotype illustrations and advertisements 
for manufacturers. Prompt and thorough service. 
Send for estimates. A. Mugtord, Hartford, Conn 

Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 

Gould & Eberhardt, Newark, N. J. 


S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, witb 
their patent adjustable dies and guide. 8. A. Smith 
23S. Canal Street, Chicago, Ill., Western Agent 


Co., Gus 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders’’ for the AMERICAN MACHINIST Two 
styles—the *‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 5c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co,, 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 





appear: Height, 14 feet: depth of bottom, 





taining them can be furnished by us. 2. I 


10 inches; fuel on bed, 1,470 pounds; first 


Having received an inquiry regarding the 
development of the micrometer caliper, such 
as is used by machinists and tool makers, we 
have made some investigation of the matter, 
and publish below all the correspondence 
so far received which seems to give real in- 
formation 
itself, 


of value or interest. It explains 


Editer American Machinist : 

DEAR Str: We received your favor of the 
llth, yesterday, and have hunted up some 
correspondence in regard to the development 
of the micrometer caliper and inclose copy 
herewith. The Pratt patent for 
hardened points referred to now belongs to 
us, and is dated April 28,1878. There has 
been a multitude of other patents taken out, 
but this appears to us one of the most im- 
portant. 


of same 


For many years we were the only 
manufacturers of these calipers, but there 
are several parties now who makea few. In 
our 1892 catalogue, a copy of which we mail 
you, you will find cuts and descriptions of 
the different varieties of instruments 
we manufacture, on pages 163 to 180 inclu- 
sive. 

We think it would be well to have the 
information contained in the correspondence 


these 


inclosed fully set forth in an article in your 
paper, that it may be referred to in future for 
any one desiring information concerning this 
matter. Brown & SHARPE Mea. Co. 

L. SHarpe, Treas. 


Bridgeport, Conn., Dec. 8, 1887. 
Mess. Brown & SHARPE, Providence, R. I. 
GENTLEMEN : Will you kindly gratify the 
curiosity of the undersigned relative to the 
origin of the micrometer caliper as originally 
made by you. I, of course, know that the 
principle involved is old, but can you give 
me the name of the inventor and the approx- 
imate date of invention—if it is proper to 
speak of it as an invention—of the form first 
made by you? We have with us a man who 
Claims to have first made and used this tool 
as a sheet metal gauge, that Le showed it to 
Mr. Sharpe, and from that the B. & 8. mi- 
crometer was developed. How much truth 
or fiction there is in this, I would deem it a 
great favor tolearn from you. Respectfully. 

F. A. Strona, Asst. Supt. 

[Tur Eaton, CoLe & BuRNHAM Co.] 

Providence, R. I., Dee. 10, 1887. 
Mr. F. A. STRONG, Assi. Supt. Eaton, Cole 
& Burnham Co.’s Works, 

Conn, 

DEAR SIR: 


Bridgeport, 


Your favor of the &th inst. is 
received, and we take pleasure in telling you 
the history of the micrometer caliper as far 

time in 
mun con. 


as our knowledge extends. Some 
the first 1867 a 

nected with the Bridgeport Brass Co. brough, 
the and form of the 
smallest tool shown on blue-print herewith 


seven months of 


a gauge here of size 
inclosed [Fig. 1], and desired to have some 
made. It was invented by some one em 


ployed in that establishment, we were told. 





Ss 





The reading of thousandths of an inch was 
done by means of a spiral line of same pitch 
us the screw, 40 to the inch, running round 
the cylindrical head of the screw, crossed by 
25 lateral 
equal parts. 


lines, dividing this head into 25 
The pointer which is attached 
to the body of the instrument shows where 
the lines intersect, and if you count the num- 
ber of screw thread lines the pointer has 
passed over, added to the number of lateral 
lines, the number of thousandths of an inch 
the caliper is open can be obtained; but as 
the cylinder is so completely covered by the 
crossed lines, rendering it impossible to put 





postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


any figures upon it, we did not at the time 
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consider the instrument of practical value, a 
it could not be easily read. In August, 1867; 
our Mr. Brown the writer visited the 
Paris Exposition and there saw a micrometer 
caliper like the other tool shown on blue- 
print [Fig. 
It was at that time well known in France as 


and 


2], and brought one home with us. 


‘‘Systéme Palmer,” or Palmer’s plan of 


Asa 


gauge was wanted for measuring sheet metal, 


gauge, from the name of the inventor. 


we adopted Palmer’s plan of division and 
the Bridgeport man’s size of gauge, adding 
the clamp for tightening the screw and the 
adjusting screw for compensating the wear 
of ends of points where the metal is meas 
ured, and produced our ‘‘ Pocket Sheet Metal 
Gauge,” as shown on first page of inclosed 
circular. 

As to whom the credit is due for produc- 
ing the ‘‘ Pocket Sheet Metal Gauge,” you 
can determine from the above statement of 
facts. Wenever should have made such a 
gauge as was shown us by the Bridgeport 
man in 1867 to sell on our own account, as it 
would be too troublesome to read to be sala- 
ble. If we had not happened to find the 
Palmer gauge, and thereby found a practical 
way to read thousandths of an inch, no 
gauges would have been made. If we had 
never seen the Bridgeport device we should 
have found the Palmer at Paris, and without 
doubt have made such gauges, but possibly 


ridge Company, and the one in the hands of 
Mr. S. Wilmot, of the Brass Company, did 
not agree; in short, all three gauges were 
proved by a fourth to be out. Mr. Wilmot 
saw at, once that the same thing might be 
constantly occurring, and he said to Mr. 
Hobbs: ‘‘ We will make this lot of brass to 
your gauge, but hereafter I will furnish all 
sheet metal to a given thickness, but you 
must allow me a certain variation, either 
above or below it, as we cannot, of course, 


turn out absolutely perfect work. Now, 
what percentage will you allow?” Mr. 


Hobbs thought it over and agreed to allow 
a plus or minus variation of 5 per cent., but, 
said he, ‘‘ I don’t see how the percentage can 
be satisfactorily determined.” Mr. Wilmot 
answered he was tired of depending on a slit 
in a piece of metal for sizes, and would 
bring Mr. Hobbs a measuring instrument 
which would at once give percentage. Re- 
turning to his shop, Mr. Wilmot sketched 
the micrometer very much as now made by 
Brown & Sharpe Manufacturing Company, 
with these exceptions: The stem through 
which the screw passed was not split as now; 
the end of the screw was not hardened, nor 
was the fixed abutment, against which the 


. 


a 


PALMER 


























would have made a larger one first. The 
immediate Ll seh enti 

reason. of .-- 8 ¢ 
making the ° 
‘Pocket \| s 

Sheet Metal 

Gauge” was 


the suggestion coming from the Bridgeport 
Brass Co., of the want of a gauge of the 
size of the sample shown us for the use of 
the brass trade. 

Beside the micrometer shown in circular, 
we shall soon have one to measure 4 inch and 
another 2inch. Yours truly, 

3ROWN & SHARPE MFG. Co. 
L. SHarpe, Treas. 


Bridgeport, Conn., Dec. 21, 1887. 
Mr. &. Suarpe, Providence, R. I. 

DEAR Str: Permit me to express my 
thanks for your most interesting reply to my 
question relative tothe micrometer, Follow- 
ing the clue your letter gave me, I find Mr. 
S. R. Wilmot, of the firm of Wilmot & 
Hobbs, of this city, and for many years Supt. 
of the Brass Co. gave the directions for the 
sheet metal gauges made at the Brass Co. 
Strangely enough, the last number of the 
American Engineer comes to hand with an 
article on this subject which | 
From its tone I judge Mr. Wilmot is respon- 
sible for it, my conversation with him per- 
haps being the indirect cause, I can see it 
would not have become the universal gauge 
it now is if B. & 8S. had not come to the res- 
cue in the matter of graduation, for which I 
the 
Thanking you once more, I am, 

Very truly yours, 
F. A. STRONG. 


inclose. 


see inclosed article gives no credit. 


THE ORIGIN OF THE MICROMETER, 

Asa popular measuring instrument nothing 
has been so widely accepted as the microm- 
eter. Its advent has marked a very de- 
cided advance in mechanical accuracy. The 
time-honored calipers can give equal accu 
racy under certain conditions, but its great 
objection lies in the fact that there is no way 
to absolutely determine what measurement 
the calipers is set to, nor is it possible to re-set 
it to a given size without a comparison with 
an independent scale. The very fact that, 
barring the infinitesimal wear, a given size 
to a quarter of a thousandth can be always 
obtained by the micrometer, makes it of 
untold value. Its origin as a practical shop 
tool can be traced, as most useful steps can 
be, to necessity. In 1867 the Bridgeport 
Brass Company, Conn., in furnishing sheet 
metal to the Union Metallic Cartridge Com- 
pany, of the ‘same place, had a lot of brass 
returned as out of gauge. On investigation 
it was shown that the brass was to the gauge 
of the Brass Company, but that the gauge in 


Kig.? 





Fig.3 


article to be measured is placed, made ad- 
justable for wear. But the thread of the 
screw was 40 and the division of the barrel 
now made. <A pointer fixed to the 
main frame stood in the place of the present 
center line (see drawing, Fig. 3). Mr. A. 
D. Laws was then in charge of the mechan- 
ical work of the Bridgeport Brass Company, 
and to him Mr. Wilmot gave the sketch and 
told him to have six made. Mr. Laws gave 
the work toa very skilled machinist by the 
name of Hiram Driggs, who made them. 
These are in existence to-day, at least one of 
them is in use, and is in the possession of Mr, 
Laws. The Brown& Sharpe Manufacturing 
Co. received permission from Mr. Wilmot to 
make the micrometers, not that he claimed 
any patent or exclusive right to it, as the 
idea he thinks he got from a gauge which he 
saw in the works of the well-known printing 
press makers, Hoe & Co. In the year 1867 
Mr. L. Sharpe, of the Brown & Sharpe Com- 
pany, bought a micrometer gauge at the 
Paris Exposition, and as it was called ‘* Sys- 
t¢éme Palmer,” it is to be supposed that a 
man by that name originated it. This mi- 
crometer, Mr. Sharpe says, is practically 
what they now make. The instrument that 
| Mr. Wilmot saw at Hoe’s was mounted on a 
bench and had a wheel and screw, the wheel 
| being divided. The trouble which was en- 
countered when the end of the screw was 
hardened by the thread warping was over- 
come by the Pratt patent, which made the 
end of the screw to receive a hardened plug 
by drilling a hole in it and forcing the plug 
in. This was a most valuable idea, and, to 
get around it, it is stated that a firm made a 
pin on the end of the screw and forced on it 
a hardened cap, but the law called it ‘‘ sub- 
stantially as described” in the Pratt patent, 
and sat on the firm. 
From The American Engineer, Chicago, sup- 
posed to have been written by W. D. 


25, as 





Forbes, Mech. Engineer, Bridgeport, 
Conn. [now of Hoboken, N. J.] 
ee 


The Financial News (London) says the 





the hands of Mr. A. C. Hobbs, of the Cart- 


long-expected boom in American railway se- 


curities may come now at any hour. The 
American speculators, it declares, have not 
yet grasped the potential source of traffic 
expansion that will be afforded by the Chi- 
cago World’s Fair. There is nothing ex- 
travagant in the estimate that $250,000,000 
of foreign money will be left in America as 
the harvest of the exhibition. Americans 
will be literally burdened with money seek- 
ing investment. 








The old paper mills at Sauquoit, N. Y., are un 
dergoing repairs. 


The Bushnell Spring Co., of Poughkeepsie, N. Y., 
will locate at Easton, Pa. 

The William Clark Thread Co., Westerly, R. I., is 
to add a new engine. 

The Bowdoin Paper Co. will build another mill at 
Simpson’s Rips, Me. 

Lowell (Mass.) parties may establish a hosiery- 
mill at Augusta, Ga. 

Parties are organizing a company to establish a 
cotton-mill near Chicago, III. 

It issaid that a new cotton-mill may be built by 
the Jonesboro (N. C.) Mill Co. 

The Paul Whitin Manufacturing Co. is making 
an addition at Northbridge, Mass. 

A corporation known as the Auburn Spring Co. 
has been organized at Auburn, Me. 

The plant of the Pittsburgh Locomotive Works in 
Allegheny, Pa., is being rebuilt. 

There is a plan of building a glass factory at 
Mohrsville, near Reading, Pa. 

The Hoffman Wagon and Carriage Co., of Roch- 
ester, N. Y., has been incorporated. 

The manufacture of hosiery has been started at 
New Orleans, La., by W. Gerhas. 

Painter & Son are building a 24x140-foot foundry 
at their Myerstown (Pa.) plant. 

The Lake Superior Iron Works, at Lake Linden, 
Mich., is building a new foundry. 

The American Wood Board Co., of Thomson’s 
Mills, N. Y., has been incorporated. 

The Burke Tannery Co., of Morganton, N. 
has commenced enlarging its plant. 

Phillips & Folke, of Dothen, Ala., are interested 
in a project to build a cotton factory. 


C., 


A new shoe firm is about to begin manufacturing 
in the Hervey Lunt Factory, at Beverly, Mass. 

The Canton Glass Co., of Marion, Ind., is con 
structing the foundations for its new plant. 


The Hall Manufacturing Co. has recently organ- 
ized at Rockland, Me., with $225,000 capital stock. 

Improvements have been made at the machine 
shop of the Eastern Forge Co., East Deering, Me. 

The United Projectile Co. is to establish a plant 
for manufacturing cartridge shells at Kokomo, Ind. 

About ten acres of land have been secured for 
the new paper and fiber-mills, at Denver, Col. 

The Harper Manufacturing Co., of New York, 
will rebuild its 12-set woolen-mill at Oxford, Me. 

The Houston (Texas) Car Co. has been incorpo- 
rated, to build car works ; capital stock, $400,000. 

A concern, to be known as the Danvers Electric 
Light and Power Co., is to be organized in Danvers, 
Mass. 

It is said that seamless hosiery machines will be 
added to the Warren & Ferry mill at Apponaug, 
eS 

The Young & Willover Automatic Mechanical 
Railroad Block Signal Co., Chicago, Ill., has been 
organized. 

The Burrough Bros. Manufacturing Co., manu- 
facturers of chemicals, will erect a factory at, Balti- 
more, Md. 

The Belle City Malleable Iron Co. has purchased, 
at Racine, Wis., the C. M. Jensen property, and 
will enlarge it. 

A stock company is to be formed in Salem, Mass., 
for the purpose of putting the new double ratchet 
brake on the market. 

The Nott Manufacturing Co., of Jersey City, N. 
J., making locks and latches, has been organized, 
with capital of $100,000. 

H. Loven and others intend to organize a $35,000 
stock company for the manufacture of cotton and 
woolen fabrics at Athens, Ga. 

An enlargement which will increase capacity by 
50 per cent. is being made at the Valley Knitting- 
mills, Mellenville, N. Y. 

Ogden, Utah, is to have a glass factory, to cost 
$200,000, and be completed by January 1. M. D. 
Smith is the senior member of the company con- 
trolling the enterprise. 

The Lancaster Carbon Co., of Lancaster, Erie 
County, has been organized, to manufacture elec- 
tric carbon points and other electrical appliances 
and apparatus. Capital, $35,000. 


The Kennebec Fiber Company are making ex- 
tensive repairs on their mill at Benton Falls, Me 
and building an addition on the river side of the 





mill, in order to gain more room, 





The Home Novelty Manufacturing Company, 
St. Louis, Mo., have filed articles increasing t} 
capital stock from $20,000 to $30,000. 

The stockholders of the Consolidated Elect 
Storage Co., New York City, bave filed a certific 
announcing that the capital stock of the comp 
has been increased from $1,000,000 to $3,000,000. 

The Sawyer Woolen-mills, at Dover, N. H., 
adding a three-story brick building, 300x65 f; 
for additional worsted machinery, which will ab: 
double their capacity for worsted manufacture. 

S.S. Littlefield & Son, Wells, Me., have sold t 
sawing timber on their large wood lot lying on ¢ 
county road leading to No. Berwick, to a compa: 
who are soon to put in a portable mill for its ma 
facture. 

The Columbia Manufacturing Company, of | 
eatur, Ill., has been incorporated, with a cap 
stock of $25,000. It is the purpose of the compa 
to engage extensively in the manufacture 
clothing. 

The Wapella Co-operative Creamery Compar 
at Wapella, Ill., was given articles of incorporati: 
recently. The capital stock is $4,300, and the 
corporators are Messrs. Jacob Parlin, C. D. Dow 
ing and others. 

At Chicago, articles of incorporation were issu: 
tothe Brown Telephone and Telegraph Co., wit 
an authorized capital of $5,000.000. The object « 
this company is to manufacture a telephone 1 
cently patented. 

The American Aristotype Company has brok: 
ground for an enlargement of its manufactory, 
which is located on Prospect street, Jamestow: 
N.Y. Two new buildings are to be erected, ea 
125x60 feet in size. 

Craig & Scott, reed manufacturers, Lewisto: 
Me., are preparing to make extensive improv: 
ments. The building they now occupy is to lx 
raised another story, giving them more room fi 
their increasing business. 

The Belem hosiery factory, in the City of Mexico 
is putting in complete machinery for preparing 
yarn for knitting. The factory is worked by stean 
and when the new alterations are finished it wi 
turn out about 4,000 pounds of yarn per week. 


The Lodge & Shipley Machine Tool Co., of Ci: 
cinnati, Ohio, are meeting with great success o1 
their new pulley lathes, gear lathes and turret 
lathes. They have orders sufficient to keep them 
running for two months, and are constantly i: 
creasing their working force. 

H. V. Loss, consulting engineer, Philadelphia 
Pa., has issued a very neat catalogue setting fort}! 
the machines he will furnish, and the work he wi! 
do as a consulting engineer in the line of hydrauli: 
engineering. The catalogue is certainly we!] wort! 
having and preserving. 

Messrs. Wendler & Spiro, engineers and archi 
tects, of Watertown, N. Y., have placed contract 
with the Berlin Iron Bridge Co. for steel structur: 
for digester house at the mill they are building for 
the High Falls Sulphite Pulp and Mining Company 
Potsdam, N. Y. 

Representatives of a well-known manufacturing 
firm, which has extensive plants in Springfield, 
Mass., and Philadelphia, Pa., were in Portland, Me.., 
recently, being about to extend their business, and 
having been induced through the agency of E. L 
Smith to look to the Forest City as the site of their 
next plant. 


Ground has been broken for a new harness fa: 
tory at Randolph, Mass., to be occupied by 
Doughty, who now does a business at Augusta, 
Me., employing forty-five hands. The building is 
to be 90x50 feet, four stories, with an engine and 
boiler house. The land was given by the Randolph 
Power Co, 

A combination of green-bottle manufacturers is 
to be in process of accomplishment. For some tim: 
past representatives of William McCulley & Co 
Ihmsen & Co., Thomas Wightman & Co., and D. 0 
Cunningham have been looking for sites for their 
factories. Lately they have selected McKeesport 
Pa., as the best location, and it is now understoo 
that the firms named will effect a combination of 
interests and erect one large factory. 

The People’s Light and Fuel Co. has commence: 
work on an extensive improvement of its gas plant 
in Moline, Ill. The enlarged plant will bave thre: 
times the capacity of the present one, or 150.00 
feet of gas per day. The gas will be similar t 
that used in New York, Chicago, and other larg: 
cities, and is known as the enriched water gas. It 
illuminating power will be 50 per cent. better tha 
that of the present gas, or 24 candle-power. 


Newport, Me., is intending to add to its ente1 
prises by establishing a corn cannery in the village 
and negotiations have already been entered int: 
with Baxter & Brother, Portland, who have offered 
to locate there providing a suitable acreage can b« 
secured, and if the citizens will erect 
and lease them to the company for a term 
years. Last spring this company built a canning 
factory in Vermont, and they have several oth« 
factories in Maine. 


buildings 


ot 


The Burgess Sulphite Fiber Company will build a 
large pulp mill at Berlin Falls, N. H., and a vess« 
is onthe way to Portland, Me., from Brunswick 
Ga , with 400,000 feet of hard pine to be used in the 
construction. The Burgess Sulphite Fiber Com 
pany was organized in Portland, and has named fi 
the president of the corporation, Mr, Burgess, of 
Boston, W. W. Brown, of Portland, is one of the 
directors, and Thomas Edwards, treasurer of the 
Berlin Mills Company, is clerk of the corporation. 
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Efforts are still being made to raise a bonus of 
:100,000 for the construction of the proposed elec- 
ric line from St. Louis, Mo.,to Kirkwood. The 
iembers of the company promoting the scheme 
have been soliciting subscriptions from the proper- 
y owners along the contemplated route, and have 
et with a fair share of success. The organiza- 
on, of which Thomas Howard, of the Shickle, 
{arrison & Howard Iron Company, is president, is 
o be known as the Manchester Road Electric Rail- 
vay Company. 

There is water works agitation at Verona, N. 

Campbell, Cal.; Bradford, Vt.; Hazardville, 
onn.; Modesto, Cal.; Reading, Pa.; Toronto, Ont.; 
Norwalk, Conn.: Brooklyn, N. Y.; Sea Cliff, L. I.; 
tidgefield, N. Y.; Galveston, Tex.; Vancouver, B. 

Ridgefield, Conn.; Gloucester, Mass.; Tucson, 
\riz.; Butte, Mon.; Grand Forks, 8. D.; Rome, Ga.; 
North Hudson, N. J.; Mayville, N. Y.: Troy, N. Y.; 
Laurel, Md.; lickson City, Pa.; Barnesville, Ga.; 
Canyon, Tex.; New Paris, 0.; College Point, L. L.; 
El Paso, Tex.; Newport, Ky.; Rodeo, Cal. 

The movement toward the re-establishment of 
the shoe manufacturing industry in Waldoboro, Me , 
resulted in a public meeting at Clark’s Hall recently, 
it which $1,700 was subscribed toward that purpose. 
\ committee was raised to solicit subscriptions, 
which now amount to $5,000. It seems to be un- 
lerstood that this amount is to be utilized either 
for purchase of machinery by the contributors, or 
by way of a loan to Mr. E. A. Libby, now or for- 
merly of Richmond, who has recently been to town 
and had an interview with citizens, and who pro 
poses to manufacture shoes there if satisfactory 
terms are made. 


A meeting of the Portland (Me ) Board of Trade 
was held recently in the interest of the Brooks 
{rms and Tool Company. The meeting was well 
ittended by members of the board and citizens, and 
was called to order by President Winslow. Re- 
marks were made by Edward H. Drake, of the com- 
pany, who stated that they were anxious to estab- 
lish a plantin Portland, and Mr. Lewis also spoke 
of the merits of the Brooks guns and rifles. Several 
subscriptions to stock were taken, and a committee 
of three experts were appointed to examine the 
Brooks guns and express an unbiased opinion as to 
their merits as compared with others. 

Charles W. Bradford, of Clinton, Me., inventor of 
the Bradford self-closing telegraph key, bas a valu- 
able invention, and a stock company has been 
formed to handle it, with a stock of $500,000, and 





officers as follows: President, Charles W. Brad- 
ford; secretary, Forest J. Martin; treasurer, How- 
ard W. Dodge; directors, C. W. Bradford, E. G. 
Hodgdon,W. T. Haines, H S. Goodwin, A. A. Shaw, 
H. W. Dodge, F. J. Martin. By the use of this key 
the annoyance and delay from careless operators 
leaving the ordinary key open is entirely obviated. 
The key has been examined and tested by leading 
operators, who indorse it as a valuable and practi- 
cal invention. 


The Cleveland Twist Drill Co., Cleveland, Ohio, 
write us: ‘It may interest some of your readers 
to know that we have just got out for a prominent 
engine manufacturing company of Pennsylvania, 
what we believe to be the largest solid milling 
cutter ever made. This cutter is 21 inches long, 
5 inches in diameter finished size, with a 2-inch 
hole for arbor, and a keyway through the entire 


length. The steelin the rough state weighed 150 
pounds. The anxiety which we felt when the big 


tool was ready to plunge into the hardening bath 
can better be imagined than described. That it was 
successfuly tempered and finished, without crack 
or blemish, we think speaks well for our facilities 
for handling this class of work. If any of your 
readers know of a larger spiral milling cutter than 
this, made from one piece, we would be glad to 
hear from them.” 








Machinists’ Supplies and lron. 





New York, December 10, 1892. 

Iron—American Pig—We quote Standard North 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.25 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20 
for Eglington. 

Antimony—The market is barely steady. We 
quote L. X.. 114c. to 114%4c.; Cookson’s, 11%e. to 
1134c.; Hallett’s, 10léc. to 105¢e. 

Copper—The market is firm. Considerable busi- 
ness in Lake Copper has been done at 124c., and 
some orders are still unfilled at this price. Speculat- 
ive deals tend to lower the price. Small lots can be 
obtained from second hands at 123¢c., although the 
asking price in first hands is 124c. Casting Copper 
is held at 114éc. to 1134e. 

Lead—The market is dull and weak. with offer- 
ings at 3.75c. to 3.80c., the latter price for delivery 
during the next two months. 

Lard Oil—Prime City is quoted at 85c. to &6e.; 
Western on spot at &3c. to &5e. 

Spelter—The market is unchanged at quotations 
of 4.40c. to 4.45¢. 

Tin—The market is lower and weak, at ruling 
quotations of 19.75c. for December delivery. 





Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracuss, N. Y. 
Pill ripple ipl pl piel isi iste ill 










FROM OIL CUP TO CYLINDER. EVERY PART DESCRIBED IN 


LOCOMOTIVE CONSTRUCTION. 


CHAPTER I.—Classification of Locomotives—Train Resistance 
: —Tractive Force —Weight of Engines. 
CHAPTER II.—Construction of Cylinders—Steam Pipes—Slide 


Valves. 

CuapterR  ITT.—Valve Gear—Construction of Links. 

CHAPTER IV.—Construction of Pistons — Crossheads — Slides— 
Stuffing-boxes. 


CHAPTER V.—Frames—A xle-boxes. 

CHAPTER VI.—Driving-axles—Driving-wheels — Counterbalance. 
Cuapter VII.—Main Rods—Side Rods—Crank-pins. 

Cuapter VIII.—Throttle-pipes — Throttle-valve gear — Safety- 


valves—W histle—Pumps—Checks.? 


JOHN WILEY & SONS, Publishers, = = 


By J. G. A. MEYER, Esq. 


(Associate Editor of American Machinist) 


CuarteR IX.—Spring Gear. 

CHAPTER X.—Boilers—Grate Surface—Heating Surface—Rivet- 
ed Joints—Extension Fronts. 

CuaptER XI.—Ash-pans—Smoke-stacks—Exhaust-pipes. 

CuarTteR XII,—Sand-boxes—Bells—Pilots—Braces from Boiler to 


Frames, 
Cuaprer XIII.—Engine Trucks. 
CuapteR XIV.—Oil-cups—Cocks—Injectors. 
CuarteR XV.—Tenders. 
CuaprerR XVI.—Useful Rules—Formulas and Data. 
Cuarter XVII.—Compound Engires. 
4to, C.ioth, 1030 lilustrations, : - 


NEW YORK. 


$10.00. 





EVERY MACHINIST 


SHOULD HAVE A COPY OF 


MONTGOMERY & CO.’S 
NEW TOOL CATALOGUE. 


It is a 704-page cloth-bound book. 
A copy will be sent, express paid, to 
any one sending $1.00, and the money 
paid for book will be refunded with 
first order amounting to $10.00 or 
over. After getting the book ane 
examining it, if you don’t think it 
worth what you paid, send it back, 
express paid, and your money will 
be refunded. 


MONTGOMERY & CO., 


105 Fulton St., New York City. 


SLIDING OR BEAM CALIPERS 
— —- IN ALL SIZES. 
4. Graduated in 


Lhiuuied O4ths and 


“100ths. Ginch 
by mail $3.00. 


HIGHEST TESTIMONIALS from all parts of the Country 
Metric Measurement to Order. 
For Circulars and Prices, address 
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FOR SALE. 


A HARD RUBBER and HORN COMB FAC- 
TORY, well equipped and pow running on staple 
lines. Business long established. Factory suitable 
for other kinds of manufacturing. Engine75 horse 


power. 
Ss. R. BROWN, 


WAPPINGERS FALLS, N. WY. 





















STARRETT’S 


FINE 
TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


SCee_es«ew 


L. S. STARRETT, 

Athol, Mass., U.S. A, 
Chas. Churchill & Co., Ltd 
21 Cross St., Finsbury, E. C, 


Lonpon AGENTS: ; 





WELLS MACHINE WORKS, 


Fostoria, 0. <a 
Manufacture a @ Ww 
The Best ' 
and Most 
Complete 
Line of 


Hand 
And Power 


PIPE 

THREADING 
MACHINERY 
IN USE. 








az Send for Catalogue. 


: CoLuMBIA, PA. | 


%* WANTED * 


* Situation and Help” Advertisements only inserted 

under this head. Rate 

| tion. Seven words make a line, and the address aa 

| desired to appear should be included. Copy should bx 
sent to reac. 

the ensuing week's issue. 

care will be forwarded 


Answers addressed ta ans 


Wanted—6 machinists. Toledo, Ann 
North Michigan Ry, Owosso, Mich. 





Wanted—A good jobbing snap molder. Address 


| Wickes Brothers, East Saginaw, Mich. 


Wanted 
| change. 


Draftsman and machinist (25) desires a 
Address A., care AMERICAN MACHINIST. 


Young machinist (21) good vise or lathe hand, 
wants position. Box 60, AMERICAN MACHINIST. 


tion as draftsman. Box 66, AMERICAN MACHINIST. 


Wanted at Once—2 or 3 thor. comp’t lccomotive 
draftsmen. 1 1, Ww 
refs. Brooks Locomotive Works, Dunkirk, N. Y. 


Wanted— Foreman, good mach., for Western fac 
tory. One understand’g foundry work preferred. 
C. H., AMERICAN MACHINIST. 


Wanted— Position as sup’t or foreman; successful 
in the systematic mfg. of machine tvols, automatic 
& interchg’ble mach’y. H., Box 310, Florence, Mass. 


Wanted—Tool makers, punch and die makers. 
Address the Superintendent of the Schneider & 
Trenkamp Co., Cleveland, Ohio. 


We are in immediate want of a good mechanical 
draftsman. Address, giving reference, stating ex- 
perience, and wages expected, Box 61, Am. Macn. 


Wanted—Position by a young draftsman, with 
technical education and two years’ experience in 
general machinery. Box 62, AMERICAN MACHINIST. 


A first-class mech. draftsman of seven years’ exp. 
wishes position: New York City preferred; isa tech. 
grad. N.S. H., 62 Niles St., Hartford, Conn. 


80 cents a line for each inser | 


us not later than Saturday morning for | 


Arbor & | 


Practical designer, well up in theory, wants posi- | 


State age, exp., salary required, with | 


| Draftsman thor'ly conversant with gas works 
construction & apparatus, electrical work, tools & 
fixtures, etce., desires pos.; refs. H. M., Am. MaAcu. 

Practical engineer & machinist with theoretical 
| knowledge wants situation as an engineer. or to put 
| up mach. or factory,ete. Address E., Am. MACH. 

Wanted—Foremanship of foundry; well recom- 
mended; light or heavy castings; 18 yrs. foreman on 
| chilled car wheels. Foreman, Box 65, Am. Macu. 

Wanted, Immediately—Two first-class machin- 
ists, one pattern maker and one draftsman. Ap- 
ply, stating experience, and wages expected, to 
Kenney & Co., Scottdale, Pa. 

Wanted—By a young machinist and tool maker 
of ability, a position to take charge; familiar with 
modern methods of manufacture; good experience 
and good references. Address Box 64, AM Maca. 

First-class blacksmith and hammersman desires 
| situation as foreman; experienced in designing 
dies for drops and steam hammers; strictly temper- 
| 
| 


ate. T. B, 10 Madison Terrace, Paterson, N. J. 
Wanted—Young man with some knowledge of 
mechanical drawing as assistant draftsman; would 
prefer undergraduate, or gracuate of technical 
Address Box 54, AMERICAN MACHINIST. 
Wanted—A first-class draftsman competent to 
take entire charge of our drawing-room. Address, 
| stating experience, and salary required, Sioux City 
| Engine Works, Sioux City, Iowa. 


| school. 


Draftsman and designer is open for engagement 
Jan. 1. Have had practical exp. in shop, and the 
design of shop tools, ete. Can supt’d erection and 
handle men. Mechanical Engineer, Am. MACH. 


Wanted—Draftsman and designer, with machin- 
j ists exp. to relieve Supt. when necessary. State 
nationality, age, exp., refs., salary exp’d, and how 
soon could report. Charter Gas Eng. Co., Sterling, Tl. 


| Wanted—A 1st-class mach’y salesman, familiar 
| with modern single-valve automatic engines, and 

gen. power requirem’'ts for electric light & railway 
| service. State exp., salary exp’d. Box 68, Am. Macu, 


| Wanted—Foundry foreman, tst-class mechanic 
on all kinds of machinery, capable of handling men 
to advantage; two years’ experience as foreman. 
| Address G. D. L., care AMERICAN MACHINIST. 





Meet 
. fully and satisfactorily than any 
other of 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS weit co 
20 Johnson St., CLEVELAND, O. 


all requirements more 


its competitors. 








CLAMP DRILLS. 
No. 1.—Weight, 30 lbs., Price, $15. 
No. 2.— “ 40 * 7 20. 
No. 8.—Geared, 40 ‘ . i 20. 
No.4— “* a - . - 25. 

Liberal Discount to the trade. 


of full description. 
for Hand and Power. 


GEO. BURNHAM & CO., Worcester, Mass. 





VANDERBEEK’S 
TRADE MARK. 


—O)nr 


MILLING MACHINE. 
FIVE STYLES 
THE STATES MACHINE CoO., 
HARTFORD, CONN. 


Send for circular 
Also light-drilling machines 


Flexible Metallic Fillet 


Pa ,~” ¥or Pattern Makers. 8 Sizes. 


A WL WHITE, 44N, AthSt. Phila, Pa. 


MONEY SAVED. 














Compixep Drint ano CounTersinkK PoR CrenteRiInag Latur Worx 


Size of body 3-10 in.: Drills % in. and 3-32, or same size each end 
9 on 15-64 in.; * 8-100 and 7-100, 

13-64in,; 1-16 inch. Price $1.50 per doz. 

J. T. SLOCOMB & CO., Providence, R. |. 


BRASS-WORKING TOOLS. 


‘ 
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SCREW MACHINES. 








PUTTER MAKERS’ SHOO 





T PLANE & JACK BOARD. 
A J. WILKINSON & CO. 


Box 3600, 


BOSTON, MASS. 


SEND FOR CIRCULAR. 











BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPROVED PATTERNS! = LATE DESIGNS! 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applyi 
Steam Pipe and Boiler Coverings in any part of t 
United States. 


H.W. JOHNS MANUFACTURING CO., 


| 87 Maiden Lane, NEW YORK. 
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87 MAIDEN LANE, 
NEW YORK. 
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Wanted—Die makers on tinware and sheet metal 
dies; also Al man to take charge of die department; 
permanent situation to first-class men: none others 
need apply; state experience, and wages expected. 
Address The Toledo Machine & Tool Co.,Toledo, O. 

Wanted—An active, ambitious young machinist 
who is ready to go onto a printing press erecting 
floor and learn the business with a view to taking 
charge of the work. Address, giving age and refer- 
ences, New York, care AMERICAN MACHINIST. 

A competent planer hand wanted; one that is ac- 
customed to doing light, close, accurate work; 
must be of good habits, and reliable; to the right 
person will be offered a steady position; state age, 
wages, and experience. Address R. M. Co., AMERI- 
CAN MACHINIST. 


Wanted—Foundry foreman capable of taking 
charge of a foundry making heavy machinery cast- 
ings & rolls; must be asober, intelligent & energetic 
man and a good handler of men; give references and 
state what salary would be expected; an American 
under 45 years of age preferred. Address Foundry, 
Box 57, care AMERICAN MACHINIST. 


Wanted— Machine shop foreman, by a firm manu- 
facturing heavy machinery; must be of sober, in- 
dustrious habits and good mech’! abilities, capable 
of handling men to the best advantage and pro- 
ducing first-class work at minimum of cost; an 
American under 45 years of age preferred; give ref- 
erences and state what salary would be expected. 
Address Machinery, care AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS *& 


Advertisements will be inserted under this head ai 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
he forwarded. 


Cheap 2d-hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 


Best Bolt Header in the world for $50. 
C. H. Baush & Sons, Holyoke, Mass. 


Address 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St. Me Ke 

Screw-cutting lathes, 18’’, 21," 23’ and 26’ swing, 
offered at very low prices. Box 229, Am. Macu, 

W anted—Hard ware specialties to build. Send 25 
cents for ‘‘ Eureka Knife and Shears Sharpener.”’ 
W. A. Smith & Co., 227 Eddy Street, Providence,R.I. 

For Sale—Foundry and blacksmith works, run- 
ning a specialty. Will sell cheap. Good reasons for 
selling. Inquire of F. D. Vreeland, %1 Bridge 
Street, Paterson, New Jersey. 

Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Iil. 

Sale of American Patent. Peter Heintz, Ludwig- 
shafer a. Rh. The simplest and best file-cutting 
machine in the world; tke best investment for 
capital. High profits. Will be sold under favorable 
conditions by Peter Heintz, Ludwigshafer a Rh. 
Bayer, Pfalz. 

The Engineering Record, the recognized authority 
on Municipal and Building Engineering, has re- 
cently been enlarged by the addition of a depart- 
ment in which notable industrial plants are regu- 
larly described and illustrated, the steam and 
power plants being a couspwud 73 TUL. Tocent 
publications include the great Ivorydale plant of 
Messrs Proctor & Gamble, described in 28 col- 
umns and illustrated by 57 drawings. The steam 
plant at Ivorydale is separately treated in 13 col- 
umns and 31 drawings. The New Foundry of 
Henry R. Worthington, at Elizabethport, N. J., 16 
columns, 26 illustrations. National Meter Com- 

any’s Foundry and Brass Finishing Shop, Brook- 
yn, 13 columns, 29 illustrations. Niagara Power 
Plant (now in process of publication), 6 columns, 6 
illustrations. Steam Power Plant of the Dwight 
Manufacturing Co., Chicopee, Mass.. 9 columns, 7 
illustrations. Published Saturdays 12 cents a copy. 
The Engineering Record, 277 Pearl St., New York. 





MACHINE TOOLS 


IN STOCK. 
LATHES. 


All sizes of FLATHER. 
ie BLAISDELL. 
FIFIELD. 
One each, 14’'x6' and 24x12’ FircHsura. 
One 78''x15' SELLERS. 


PLANERS. 


All sizes of Wurrcoms. 
a FLATHER. 
One each, 30''x8' and 36''x8' PEASE. 


DRILLS. 


All sizes of PRENTICE. 

‘i BLAISDELL. 
One 5’ CINCINNATI RADIAL. 
One 8’ NEwTon SLOTTER. 
All sizes of HenpbEy 

SHAPERS. 


WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156 OLIVER S8T., BOSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 
2 Heads, Bement. 
3 Heads, 


“é 


‘e «es 


“é 


“e 


and EBERHARDT 





62 in.x61 in.x9 ft. 
72 in. x48x33 ft. 


62 in.x48an.xl7 ft. do 1 do 

54 in. x42 in x24 ft. do 2 do 
42in x42in.xl6ft. do 1 do 
39in.x36in.xl2ft. do 1 do 
36.0 x38 in.x8 ft. do Powell Al, 
30 +n. x30 in.x7 & 8 ft. do 1 Head. 
26 in. x Hin. x6 ft. do 1 do 

25 in. x24 in.x6 ft. do 1 do 


22in.x2t in.x5 ft. do 1 do 

0 in. x30 ft. Triple Gear Engine Lathe, Ames Al. 
50in,x30 ft. Bed, ‘Iripie Geared New Engine Lathe, 
30 in. x28 ft. v. W. Pond Shafting Lathe. 


S2 in. xl2, 14, 16, 18 ft. Red. New Engine do 
BWin.xl2, 4, 16, 18 MH. do do do do 
2tin. x10, 12 ft. do do do do 
20in.x 744 & 8 ft. do 2d Hand do do 
18 in.x 6. 7&8 it. do New & do do do 
17in.x 8 ft. do do do do 
lin.x6 & 8 ft. do do do do do 
ldin.x 6 & 8 ft. do do do do do 
Idin.x 6 ft, do do do do do 


Car Axle Lathe, Bement. 

9 & 12in. Stroke Slotte rs. 

15, 16, 18, Hin. Crank Shapers. 

20, 24, 26 & 30 in. Geared Shapers. 

20, 4, 28, 30 & 36 in. Drills. 

Bolt Cuttera, 

Brown & Sharpe Universal Miller. 

Lot of Lincoln Pattern Millers. 

No. 2Screw Machine. Garvin 

2, 3and 48pindile Dri'ls. Garvin 

No. 20 and 75 Bliss Presses. 

1 Bk, Geared Miller. U.V.Co. Good. 
1 Brainerd No. 3 Miller, Al. 

1100 and 3000 lb, Bement Steam Hammer. 
100 and 150 lb. Steam Hammer. 

42 in. Sellers Hyd. Wheel Press. 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 





DESIRABLE SECOND-HAND MACHINERY 


LATHES, a 
117 in. x6 ft. Blaisdell, Rise aud Fail Rest, 15-in. 
3-Jawed Combination Chuck, fitted. Al condition 
116in. x6 ft. Prentice, Rise and Fall Rest, 10-in. 
4-Jawed Combination Chuck, fitted. 
115in x8 ft. Fitehburg, Rise and Fall Rest, 9in 
3-.awed Combinatiou Chuck fitted. 


Good as new 
Al condition 


PLANERS. 

30 in. x 30 in. x 8 ft. Hewes & Phillips, one Head, 

Spiral Geared, Fine heavy Tool. Good as new 
20 in. x 16 in. x5 ft. Lincoln, with Index Centers. Good order 
i8in. x 22in. Blaisdell Crank Planer. Al condition 
lin. x 15in. x3 ft. Planer. . Al condition 

MISCELLANEOUS. 

22in.Gould & Kberhardt Auto. Gear Cutter, 

spur and Bevel. 
16 in. Wright Geared Shaper. 
8 in. Boynton & Plummer Shaper, with Vise. 
1 No.3 Garvin 6-Spindle Drill Press, with Chucks, 


opt est 


Good as new 
Al condition 
Al condition 


fitted. Good as new 
20 in. Drill Press, Reed, Wheel and Lever, No. 2 

Little Giant Chuck, fitted 
24in Drill Press, Sliding Head, Back Gears, 

Wheel and Lever Feed. Good as new 
25 in. Barnes Drill Press, Back Geared, Power 

Feed. Al condition 
Single-Spindle Garvin Profiling Machine. Al condition 
Brown & Sharpe Surface Grinder. Good order 
No. 4 Garvin Milling Machine, with Arm, Vise 

and Arbors Al condition 
1 No. 2 Garvin Power Miller, with Vise. Good as new 
1 Merritt Heavy Back Geared, Miller, with Arm, 

Table 36in. long, 12 in. wide, 3 “T” Slots. Good order 
1 No. 21 Bliss Adjustable Power Press Good as new 
1 No.2 Brown & Sharpe Screw Machine, Wire Feed.Al condition 
1 each No.1 and No. 2 Garvin Screw Machines, 
with Wire Feed. Al condition 

400 other new and second-hand tools in stock. Write for list 
and prices. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL Sts. New YORK. 


MACHINERY—New and Second-Hand. 


Engine Lathe, 13in.x6 ft., 11.16 in. hole, Cpd. Rest. Complete 
= ” 14 in.x6 ft. Taper and Plain. Hendey and 
vageary. Improved Patterns. 
16in.x 6-8 ft. Taper and Plain. 


- 


Al condition 


—-— — 


-—— 





““ * Hendey and 

Fitchburg. Improved Patterns, 
~ “ 18 in.x8 ft. Rod and Screw. New Haven. Good. 
ad “ 20in.xl0 ft. Cpd. Rest, Cross feed, Special 

feature and Chuck. Ames. iood. 
« “« 20in x18 ft. Rod and Screw, Cpd. Rest and 

Chuck. Lathe & Morse. Good. 
bie ” 24in.x12 ft. Putnam. Complete. A 1 order. 
” “ 28 in.xi6 it. Improved heavy Pattern. New. 
“ #¢ 32 in.xl?2 ft. Standard. Complete. 
“ * 60 in.x20 ft. Old Style, Low Price. 


Turret and Square Arbor Brass Lathes. 

Planer, 22 in.x 4 ft. Old Style. Low Price. 
. 24 in.x 5 ft. Whitcomb, full auto. feeds. 

. 27 in.x 6 ft. Pond, full auto. Good. 

* 30 in x10 ft. Powell, Latest Pattern. 

7 54 in. x20 ft. Heavy Pattern. Good order. 

" 72 in.xl4 ft. Double Head. Pond. Good order. 


Shaper, 8 in. Crank. Gouid Good order, 
- i. > Hewes & Phillips, Extra Heavy. 
* 13 in. Trav. head, Two Tables. Ex. heavy. 
se l4in. “ - Fitchburg. Latest Pattern 
“ bin. Friction. Mendey. Latest Pattern. Al order. 
“  46in. Crank. Gould & Eberhardt. Al order. 


Latest Pattern. 

uick return. 

mproved Style. 
Good as new. 


“ 28 in. Triple-geared. 
Slotter, 8 in., Modern Bye Auto. Feeds and 
Pulley Machines, 26, 30, 36, 60 in. 
Upright Boring and Turning Mill, 38 in, 
Screw Machine, 1% in. hoie. Auto Ck. Brown & Sharpe. 
“ - 15 16in hole. Back Gd. Jones & Lamson 
2% in. hole. No 11, with Clutch Gears, Chas 
ing Bar and Tools complete. Jones & Lamson. A 1. 
Profiling Machine, 2 spindle. Good order. 
Universal Milling Machine. Improved Style. 
Milling Machine, Improved Style. All sizes 


“ “ 


Lincoln Pattern. Good order. 

Gang Drills, 3 and 4 Spindle. Pratt & Whitney. 

Uprwiht Drills, 20, 24, 28 and 32 in. Complete. 
; R 


62 and 86 in. Arms. Improved Style. 
Bolt and Pipe Machines. Tool and Twist Drill Grinders. 

Bliss Style, No. 20 Press. Good as new. 
Boiler Bending Rolls. Improved Style, 8 and 10 ft. Hinged 


Tousings. 
Riveting Machine, stationary, for bridge work. Good. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


Radial 


SUCCESSOR TO 


E. P, BULLARD’S 


N.Y, Mach’y Warerooms, 





WHEELER CONDENSER AND ENGINEERING CO. 





92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell tron Works. 


Machinery for Sugar Plantations and Refiner- 

jes. Vacuum Pans, Double and Triple Effects, 
: Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 








OF HOLYOKE 


THE DEANE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





td 
ee 
col XX 
Pittssurcn. 


Cuicaco 
New Yor« 


STEEL OF THE FINEST QUALITY MADE FOR 


CUTTING EDCES. 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS. 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE of 









ov power LA THES 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAKERS, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elegant in Te and 
superior in construction. The cheapest in the 
market, quality considered. Write for Catalogue 
and Special Discounts to 


THE SEBASTIAN-MAY Co., 
SIDNEY, OHIO, U.S. A. 












corset (6 
POT 4 
us 


FEN as 


LATE. 


correct length and weigh 


FOR CATALOGUE: Made by 


THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable se gone Dies. 
to suit size of die. 

of dies may be in use out of same set at same time. SEND 


The dies are our 
Each Stock is of 
Several sizes 


WILEY & RUSSELL MFC. CO., 


CREENFIELD, MASS., U. S. A. 





Bs. 
BOSTON: 


it & 13 Oliver St. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 
Mm. JONES ce CO., 
NEW YORK: 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


143 Liberty St. 





9 to 15 in. SWING 
Modern Design. 
Valuable Features, 
CATALOGUE FREE. 








; SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0, 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FITCHBURG 


AND OTHER «© 
SEND FOR 


MANUFACTURERS OF | 


= 


CATALOGUE E. 















18-inch Engine Lathe. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 





ELT 


TE 


SMOOTH 
JohnS. Leng’s Son& 


WELDLESS E 
* COLD DRAWN 





UB 


Co. New York. 





SECOND-HAND BOILER, 


PLANER, to plane 30 feet, 


H. K. PORTE 


FOR SALE CHEAP. 
IN GOOD ORDER. 
BOILER, Locomotive Style, about 120 H. P. 


Wood and 6th Ave., Pittsburgh, Pa. 


P. S.—170-page Catalogue of our Light Locomotives 
MAILED FREE, on bona fide application, to any one interested, 


also PLANER, 


We carry 
complete 
U. 8. of 


two tool posts, 7 
Supplies 


R & CO., 


branches of 
chanical 





FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


Manufactory, 
Chief Am, Office. 





ALL KINDS IN STOCK. 


WM. JESSOP & SONS, LD. 


SHEFFIELD, ENG. 


, 91 JOHN ST., ¥.. 1190-94 PARK ROW, 











BRASS GEARS. 


the most 
line in the 
Tools and 
for all 
the Me- 
Trades 


Lists ‘‘P’’ & ‘‘R’’ ON APPLICATION. 


FRASSE & CO., 





NEW YORK CIIY. 











e 








chinery a Specialty. 


EPBullard?s'"Brid 





AT, 





DGEPORT MacHINE [oot Works 


“eS 


geport Conn 














IF 


ur 
of 


ND 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 










3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin. Conn. 


BURR K,. FIELD, vice-Fresident. 
GEO. H. SAGE, Secretary. 





CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L, WILCOX, Treasurer. 











The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designed and built by us for The C. W. Hunt Co.. at West New Brighton, Staten Island, New 
York. The building js 42 feet_in width by 202 feet in length. and is used by The C.W. Hunt Co. 
asa Machine Shop. The side walls are of brick and the roof trusses of iron with iron ee 
covered with slate. so that no woodwork is used about the construction of the building 
in any way, shape or manner, thus eliminating entirely the danger from fire. This is one 
of the best designed and equipped Machine Shops of its size in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, Machinist’s Size. 
Taking anything from No. PRICE. 
$ to 1 inch inclusive. > eee kt 5h 


PI 6 ccdvcicc ccs viceeQee rr. | ae eee | 

4(withscrews)2 “3 “ 82 

Patented Dec. 25, 1877. eee ts 

IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
C. W. LECOUNT, SOUTH NORWALK, CONN. 


SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO, L’t’d. 21 Cross St., London, England. 


Llano, Favteowen & Norton Ct, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH, 

























PUNCHING «* SHEARING MACHINERY 


# © BOILER MAKERS ROLLS. > 
New Doty ManuFACTURING ©. 
Janesville 

















CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 
DETROIT. MICH. 
. Sheet C0. 


ae 
lo? 












a 
CENTER INDICATOR 


,AMNN AA A de WN Sent postpaid on receipt of $1.50. 
Manufacturers of Set, Cap & | S. A. SMITH, 23 So. Canal St., Chicago, Ili. 








Machine Screws, Studs, etc, 








o L L E Y ence 
accurate work, 


and may be used for almost 


any purpose that an Engine 


: T or Turret Lathe 


—S— walle 





IMMEDIATE DELIVERY. 


Engine Lathes, - {6in.to ®* in. 
Radial Drills, - 52 in. and 80 in. 
Planers, - - 24 in.x6 ft. and 8 ft. 


We can save you money. 


THE 


LODGE & SHIPLEY 


MACHINE TOOL CO@O., 
108-115 CULVERT STREET, CINCINNATI, 0. 


Write us for prices. 





A; $7 = 


beat oi ang 


BUFFALO FO! 





% ee CIO FLR Lg LEI FE, tei LEI FIP EIEIO. FOES BIA? 1GE 
BUFFALO FORGE CO., BUFFALO, N. Y. 


Se. 
24 


4 


RGE Ss. 


sem SPV 


INT o. 


TRAVELING CRANE, 








Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Spectalty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’Ild’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS. 


JHE AERATED FUEL COMPANY’S SYSTE 





CAPACITY, 3,000. 


PRICE OF MACHINE, - 100.00 
Timber, Bolts, Track Iron for overbead frame, 11.50. 
Send for Illustrated Cireular, giving full details. 





333 E. 56rx Sr. 





HENRY CAREY BAIRD & CO., 


TH WELLINGTON BELT HOLDER, | ose zomsues, ons ax ces, 


re or sm r New and Revised Catalogue of Practical and Scien- 
Large all tific Books, 87 , 8vo., and our other Catalogues and Cir- 
belts shifted from] culars, the whole covering every branch of Science applied 
a wr to the Arts, sent free and free of postage to any one in any 
driving pulley and part of the world who will furnish h his address. sd 
held at rest, and 


Whew mehine ts| THE FOX PATENT UNIVERSAL TRIMMER, 


ma to be started. Over 6000 in use 








It dispenses with | z 
loose pulleys,saves | Zz 
belts, and is per- Oo 
fectly safe. = 

It is cheap. S 





Write for descrip- 
tive circular and 
price list to 


Saves Time, Saves Money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all Infringements. 

THE FOX MACHINE Co., 
$25 North Front Street, Grand Rapids, Mich, 


Cut shows Holder in position 
beside driving pulley 


COOKE & CO., 


163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist. 





a3aA0udWMI 


T. SHRIVER & CO. New vor«. 
|'WORTHINCTON 











rn || STEAM PUMPS 


FOR ALL, DUTIES. 





or Steel, 
A. R. KING MFG. CO., 


ERIE, tith & {2th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 


aN ON NEESER BORIS RBIS 








HENRY R. WORTHINGTON, 
NEW YORK, 


| BOSTON, PHILADELPHIA, CHICAGO, 


OENVER. 





ST. LOUIS, 
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Established in 1874. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York 


CLEVELAND TWIST DRILL CO. 68 oucce victoria st. Lordon, Ene. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK 





TWIST DRILLS o? Ss CHUCKS. 





Endorsed by | Practical | Mechanics ; Everywhere. 


Send for Catalogue. 








The Moore & White Co., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


# The ‘‘ Moore & White ”’ 
Y Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 














es in. > i = 
ENCINE LATHE. 
22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x 16 ft. 

LATEST IMPROVED 


ENCINE LATHES. 


TS ENE 
ADDRESS 


DIETZ, GANG & CO. 


58 & 6O PENN ST., 


CINCINNATI, O., U. S. A. 















AND OHICAGO, 
Manufacturers of 


Drawing Materials, 
Surveying Instru- 
ments, &c. 





Paragon Seaaiie Instruments, Extra and Best uality, 


German Drawing Instruments, Parag~ vn, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Pri cess Papers, Scales 

riangles, T-Squares, Slide Rules, Standard Profile and 
Cross-section Papers. Catalogue to professional people on 


application, 





Horizontal 
Drill and 
=~ Boring 
Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders, 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 


TaN NODE DRILL 


Both hands to handle work. 
} Double capacity over old plan. 


¢ SEND FOR CIRCULAR. 


’ BRADY MFG. C€O.. 


83 Washington St., Brooklyn, N. ¥. 


STUDY 
MECHANICAL 
DRAWING 


AT HOME, 


Send for FREE Circu- 
lar to The Correspondence 
School of Mechanics. 
Scranton, Pa, 







Harnischfeger 


Milwaukee, Wis. 




















SOFT GRAY IRON CASTINGS. 





From \& 
specinits, 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 
O 

oe 

© 


oz. to 1000 Ibs. Small Castings a 
Light machinery wanted to build. 





MABE YOUR TOOLS WITH A STEEL STAMP. 
XNWE QALO STAMP Wks) 

1238 GHAMPLAIN ST. 

CLEVELAND. CA/O. 


SEND FOR PRICE LIST NO 4 









STUART’ S PATENT IPIPROVED WEDGE COUPLING. 





NO KEYS NOR KEY SEATING. 
SENT ON TRIAL. 
Can be attached or removed in a few seconds 
without injury to shaft or coupling. 
SIMPLEST and BEST in MARKET, 
Also the Cheapest, 
Send for discounts and illustrated Price List of 
20 sizes. 


ROBERT J. STUART, 
NEW HAMBURG, N. Y. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 


a SPECIAL AUTOMATIC MACHINERY 


FOR WORKING 


WIRE or SHEET METAL 


INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 





(Limited.) 
No. ! Adams St., 


BROOKLYN, 


PRESSES, \. 
DIES, — 

DROP HAMMERS, 

Punches and Shears, 


WNERS ALSO OF 


The stiles & Parker Press C0. 


“ >, Pe 
~ Oy 





*Wd ‘WIH@’14aVW IiHd 
‘SHIOM PUBS 29g0 


339.138 WVQIIA pue ptz 





co ‘s 


THE HENDERSON MACHINE TOOL 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 





Correspondence solicited 





THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOr ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREE?, 


THE CANTON STEAM PUMP CO.,, ©ANrO*. 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ol ABSOLUTELY First CLass. (Aime . 
“ToxexI2 Discounts and Terms on Application. Q/aX tex 2 


JEANESVILLE IRON WORKS. 


reas nal Cco., PA. 


ar Sa SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PuMeFs, SINKING PUMPS, PRESSURE 


Pumps, VACUUM PUMPS, ARTESIAN WELL 
Pumps, POWER Pumps, EtTc., Etc. 
























DUPLEX MINE PUMP. 


LOWVILLE IRON WORKS CO., ‘oKvy‘= 


MANUFACTURERS OF 





other 


Elevator purposes. 
Work, i Sendfor c= | 
PulpMills. ; Circular, iu.) 














TRUMP CHOCKER. 


The Cheapest and Best. 
WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 
MFRS. 


TRUMP BROS. MACHINE CO.. 


Wilmington, Delaware, U. S. 


Made in 8 sizes, viz.: No. : , Bee, 
0 to 4’ For Sale by CHAS. CHURCHILL & oa Ltd 


0 to 36” 


21 Cross Street, Finsbury, London, England. 


-PRYIBIL, 


498-510 W. 4 Ist STREET, 


NEW YORK CITY. 


by Pulleys, Shafting 


HANCERS 


Of the Most Perfect Construction. 


LARGE STOCK ON HAND. 
Send for Catalogue “©.” 


OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 








All kinds of Pulleys, 
Solid or Split, Single or 
Double Armed, tight and 
loose, the latter with self- 
oiling hub; also Friction 
Clutch Pulleys. 


Hanger with Patent 
Adjustable Self-oiling 
Bearing Boxes, adjust 
able in all directions. 









@Oe G22 602 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 









T. R. ALMOND, MFR., 
83 and 85 Washington Stree’, 
BROOKLYN, N. ¥. 


ALUMINUM COMPANY, gt = The Almond Coupling 
- rter tur 
Lockport, New York, ; ° A NEW aus = ace 
Offer Pure Aluminum in Ingots, Slabs, HE uarter turn belts and 
Sheet, Wire and Castings at lowest mz irket a » ¥- I= bevel gears. 
rates. t 
0 
v4 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


eu CG GGG GEOu RD DH GB 





ROOTS’ NEW ACME HAND BLOWER. 

















For Blacksmiths, etc. Slow Speed, Positive Blast. Is Dura! 
" Compact ae ae) net tg medic gpe Tuyere 
THEPECK Cee K MESO? g 2 

= g 

DRO lho C3 CK Breer: gi. 
a © 4 
ER& pes: RONN. Po BF: 
Mie Rs 10 ‘ ® = 38 - a. 
successSi ny E AN DROP S Bs *. 
_NEW HA*~orGINGS Qua | 
ere 
SWEET'S Mo a a = * 
Measuring Machine. e Paae 
The only micrometer & ae 
that will not lose its oe 
accuracy by wear. 4 ~ i aes 
Satisfaction Guaranteed. ~ ~ eo = 

SYRACUSE > = c5 
TWIST DRILL CO., e aa ue 

Syracuse, N. ¥- ~ aS 
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— 
Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel - Kapid Generation of Dry or Superheated Steam— Dur ‘bility —Low Cost of Main- 





tenance — Kase of Trans}, vortation anc G eneral Efficiency are among the advantages 


possessed by the “ Wharton-Harrison ” form of boiler. 
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| ecoend a meine Poonphiet _Drowineh Yrecnontons aad Rettmaten promptly aa sunoks SemaTaAvins Tafa GRUUER 
State requirements and consider our Tg BoTtu 3 = ane 4 Jaw. 
HARRISON. SAFETY BOILER WORKS, LATHE AND DRILL cope i Be 
PHILADELPHIA, PENNA. $ 9-16 in l2in. 
NEW YORK, N. ¥. CHICAGO, ILL. ATLANTA, GA. $4 im 6 121m, 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 1018 in 12 in, 
13 14 in 15 in 
16 in 18 in 
ry 0S. H. D & CO 181-2 in 21 1-21n 
rH ALLETT ‘ we liustrated Gallo, og" gk 
) ork Street & Sedgley Ave., Menufacturers of FOR a 6 +s 3 in WESTCOTT'S PATENT, 
icon ie Portable Drills, Hand 
e Drills, Boiler Shell Drills, . r 
- Light Drill Presses. as Ti J 
ELECTRIC MOTORS 2 THE HORTON LATHE CHUCK. 
Specially adapted for driv- 
q pay Bg MORE THAN 300 SIZES AND STYLES. COMPRISING 
| “ELECTRIC GENE Universal Chucks, Independent 
ARs ry a S . s 
RATORS, Chucks, Combination Chucks, 
' For a og bed Complete Of Every Description. Send for 52 page Illustrated Catalogue, 
The E. HORTON & SON CO., Windsor Locks, Conn., U. §. A. 
The The ONEIDA MFG, CHUCK CO, Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 
7 
ONEIDA, N. Y., U. S.A. 
eanuractunene OF 
LATHE AND DRILL CHUCKS. 
THE MONARCH ae — -“ kost ae pare 
€ ted. Single piece of m3tal in body -aten ole in nu . 
p iis jaw close to face ‘of chuck when grivping. Most durable and We have just added to our line of patent Face-Plate Jaws an 8 inch. We now carry 
onvenient chuck in the market. Write for Catalozue. in stock three sizes—8 inch, 10 inch and 12 inch. 
Send for new Catalogue of Chucks to 
THE CUSHMAN CHUCK CoO., 
IIARTEFORD, CONN, 
LATHE AND DRILL CHUCKS. 
if Buyers sh« uld note bmp first 
pst n price e have made im- 
yroverm ente-eblt h gre eau ineres Ase 
; fhe durability and a eurs our 
By tools. Mlease Investig: aie sat A hd 
’ ae oe We carry, a large variety in stock, 
anni val and design chucks and chucking 
‘ ols for special purposes. Have 
é id ~ . yo u read our late catalogue! 
th arr teslan Fed Water rue = oe 
Guaranteed to Prevent Seale in Boilers. 1884 Par. THE D. E. WHITON MACHINE CO., < Oak Sti New London, Conn., U.S.A, 
=| Using any kind of water. Hard Sheet Steel Troughs. OR SELIG, SONNENTHAL & CoO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 
Easily Cleaned. 
“33 SKIN 
HopPes MANUFACTURING Co., > C hy lJ CKS NER 
—— Send for Catalogue D. SPRINGFIELD, OHIO, J C ty lJ C KS 
= gt’ ALL STYLES. 
Beare ee §~=NEW REVERSIBLE JAWS 
3 CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. (DOVETAILED). “ ee re ae Com: 
'92 Catal Now Ready. nation CxS. 
_ SEND FOR CATALOGUE. Sw THE HOG GSON “& PETTIS MFG cu —Also, DRILL CHUCKS.— 
R ” i) ® s9 mT! SKINNER CHUCK CO. 
id Est. 1649. NEW HAVEN, CONN. Send for CATALOGUE NEW BRITAIN, OONN. 
: 2343 & 2345 
MARIS AND BEEKLEY. (| Gotan, [POSITIVE DRIVING DRILL CHUGK. The NATIONAL. 
a For either straight or t Shank Drills. 72 
4 , PHILADELPHIA, PA. ae ee ee eee INDEPENDENT, 
. Has the Holding UNIVERSAL, 
IGH wine POWER Power of Taper Socket ppg re 
H together with all the | Srenge sited avi baangne nls eter opel 
a advantages of the com- | desired position. Weca" TAL OGUE, illustrated, sent 
. mon Friction Chuck, | fee: tiperal discounts, | Prom ment. Address 
Write for Illustrated 132d Street and Park Ave., New York City. 
Price List and Discounts 
wie to 
THE PRATT CHUCK CO., HERSHELL FLUE WELDER 
yy Clayville, N. Y., U. ’s. A 
ee CRANES. Will weld any size flues 
DRIVEN BY ROPE OR ELECTRIC ; Cc H l N E R in superior © 
MOTOR. For Reducing and Pointing Wire, J J manner, the EEA 
ge ag ESPECIALLY ADAPTED TO POINTING wikE | Weld being | 
, ' 
° ALFRED BOX & co., RODS AND WIRE FOR DRAWING. perfectly 
5 Front, Poplar and Canal Sts. For Machines or Information address the — : 
| Sond far Mireulars PHILADELPHIA, PA Manufacturer, os = 
a —~| | |S. W. GOODYEAR, Waterbury, Ct.) Sous" 
GRINDING McGRATH’S PATENT o We r) Y; ©} Welds 200 locomo 
. | Emery Grinding, Polishing tive flues per day. 
s and Bufing Machines. © MOFFET PORTABLE DRILL. Send for circular 
Bearings yielding or rigid at will f Weighs 42 Ibs. anc 
& Wheels always true and in UNSURPASSED drills from % to HETHERINGTON 
& | balance, dispensing with use ASA 1% inches diam 
’ ir S ad diamond tool ane chilied eter 
ur 4 , 
om | Fes, Se, arene tae tee, REAMER. ~ & BERNER 
© | wheels, otherwise wasted in Runs with Steam : ’ 
1 PRICES ON fe | truing. Send for Catalogue. oa pa Indianapolis, Ind. 
McGRATH & COLLINS i ni 
. fet , 
! APPLICATION. 3 Conoes, N. Y will werk - Compressed Air. 
= any position. 
THE HORNER -* J 
MACHINE CO., by BOSTON WORKS ys _ 
HOLYOKE, | 35°"HARTFORD ST., BOSTON, MASS. J Manufactured by aL.KEY-SEAT SETTING GAUGE 
= MASS. GEARS, ALL KINDS, SMALL OR LARGE. J CG TIMOLAT PATENT UNIVERSAL SCREW-CUTTING CENTER 
: 300 LIST IRON, 600 LIST BRASS Bh. gh >| BY TWIST 
; ' . 59 S. Fifth Ave. -WYKE & CO 
Catalogue FREE to any Business Firm. | eh {or Circular, 70S. Fitth Aven | Bieta co, EWIST DRILL GAUGE 

















THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN, 





INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 





Send fora 


JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


means of Pure Flake Graphite. 
copy. 
’ 














PRESSES, 
JACKS, 
PACKINGS, ACC 


204, 206, 208 and 








Glaw Jack, 


Watson & Stillman, Mfrs. 


NEW YORK, 


HYDRAULIC MACHINERY, 


PUMPS, 
VALVES, 


PUNCHES, 
FITTINGS, 
UMULATORS. / 


210 E. 43d ST., 








w 
2 Plunger Belt Pump. 
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PUTNAM MACHINE Peete 
ORIGINAL BUILDERS 44 STANDARD, 
PUTNAM ¢ SEMI-STANDARD, 


AUTOMATIC. ENGINES. petore 
IR an Obaratit . LATH ES. 


DRILLS, MILLING MA- _. \ FITCHBURG, - MASS. 


CHINES, SHAPERS, |. 
SLOTTERS, RAILROAD "a 
/Patent Cut- 


TOOLS, ETC. 
BICKFORD / ting-offand 


72 Semi-Standard 
Lathe, 
















MADE BY 
= a 


South Sudbury, Mass. 
Chas. Churchill & Co., Ltd 
Agents, 21 Cross St., London, 

England. 


UNIVERSAL 


RADIAL ORILLS. 
we Boring & Turn- 
ing Mills. 


"3 PIKE STREET, 
CINCINNATI, 


HAMILTON 
MACHINE TOOL C0, 


N. F. Cor. Water & Market Sts, Y Jl 
Hamilton, Ohio, U. 8. A. he dd / Hoy Madeid!"|h' I 


MODERN A. FALKENA| 


26’’and 32’ Back Geared and| 11th Street & Ridge Ave., Philadelphia, Pa. 
Power Feed MANUFACTURER OF 


SUPERIOR 14-INCH LATHES, TOOL 
VAR aN GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed 


THE McNAULL 











A SPECIALTY. 








Correspondence Solicited. 










BS TAPPING UNIVERSAL RADIAL 
fe Leland Tapping Attachment, D RI L L. 
BUILT BY Patented. 
HAMPDEN TOOL CO., BEST THING OUT. 
HOLYOKE, MASS. Write for circulars to 
PRICES REDUCED. McNAULL 
DOES NOT BREAK _TAPS. a - Mach. & Fay. C0. 


Can be operated by anyone. Requires no 


Taga 444 adjustment from one size of tap to another RONCEVER 
¥ Ve by wie) Is free from all adjustable frictions, &c., thal TE, 
- w require scientific treatment continually. W. VA. 


"Sead for Circular. 








THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Boston, Mass. 


a 
z 


. JoorswetticuronD syRacuseny 3 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCAL GUARANTEED, SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


A BEVEL gas 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MAowiINIsT, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, "Ps. 


» Circular. 


Registers 2.000 
Revolutions. 


DUPLEX GEAR CUTTER. 


One pair mas itech of interchange 
able Gear Whee rom 15 teeth to a rack 


inclusive. For ae and pinion are ex- 

ame nt. Will also cut great variety of 

Be vel Gears pong ee I have a stock 

i on head &e om 5 to For information 
andenie ps, address 


= TOLLAND, CONN. 




















MANUFACTURERS OF AND DEALERS IN 


MILLING MACHINES, 
SCREW MACHINES, 
TAPPING MACHINES, 
HAND LATHES, 
CUTTER GRINDERS, 
DRILL PRESSES, 
ENGINE LATHES, 
PLANERS, SHAPERS, 
POWER PRESSES, Etc. 


SPECIAL MACHINERY DESIGNED AND BUILT. 





Hand Machinery Always on Hand at 


our Wareroonis. 
NEW YORK. 


NO. 1 UNIVERSAL MILLER. 


LAIGHT AND CANAL SIS., 


DRILL CO, aay Centering |' 
j 
BUILDERS OF Mach ne. 
Sizes, 9”, 3’, 4”, o’, 6” 


\ A Full Stock of New and Second.|\, 





American Gas Furnace Co.. 


ee OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for 

wae * Png oo operation requiring 
— » even and control- 
able temperature. 


No. 80 NASSAU STREET, 


NEW YORK. 





THE STANDARD TOOL CoO., 


Manufacturers of STRAIGHT-LIP INCREASE 


Bi 





Cleveland, Ohio. 


TWIST DRILLS 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 





THE INGERSOLL MILLING year CO., Rockford, Ills., U.S. A. 


SLAB MILLING 
MACHINES 36 in. | 


Square, weighing 
22,000 ibs. 


Newly Designed 


HORIZONTAL BORING 


MACHINES. 










MILLING CUTTERS, 


Vm ANY WIDTH OF FACE, 
ANY DIAMETER, 
FOR 
MILLING STRAICHT 
FACE OR IRRECULAR 
SHAPED WORK. 





== CINCINNATI,O.U.S.A. 








I, The EVANS FRICTION CONES. 


Thousands 





of Sets of VARIABLE SPEED 


CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE Co., 


95 Water Street, BOSTON, MASS. 





UNIVERSAL TRIMMERS 


BOX 138. 


for PATTERN MAKING. 


ALL SIZES AND STYLES, NEW AND SECOND-HAND. 


Each machine inspected, and guaranteed to be in perfect working order, before shipment. 


RANGING IN PRICE FROM $10.00 UPWARDS. 
S. L. CROCKETT, Mfrs. Agent. 


DETROIT, MICH. 





LATH 


. of : 
| Saneeaaer rac fh 


BOX 1008 PROVIDENCE.R.I. 








UPRIGHT, HORIZONTAL AND MARINE 


‘ 

i 

} \%, Y%, %, 1 and 2 Horse Power. 
ILLUSTRATED PRICE LIST FREE. 
MODELS, 

1 Tools, Castings and Experimental Materials 
4 for Amateur Mechanics and Inventors. 

' 
{ 


A. L. WEED & CO., “*sew Vouk’triy.” 


DBAmO'A 
_— — >O 








Deposited in the v, 8. $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accident. Rates Pro portioned to Risks 
of Occupation. One Premium the only Payment 
auring 7 ar. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT 2 MACOMBER, 


Managers and Attorneys. 
Boston: Samuel Appleton, 28 Central Street. 
EW Youx : Edmund Dwight, Jr., General Agent, 51 Cedar 


Stre 

MippL - DEP. ARTMENT: Tattnall Paulding, Resident Adviser ; 
W. A. L. LAUGHTON, Manager; John M Ash, Jr., Gener 
pT, 416 to 420 Walnut Street, P hiladel yhia. 

CuicaGo: Geo. A. Gilbert, 22% and 228 La § le Street. 

St. Louis: F. D. Hirse hberg Bro., 120 N, Third Street. 





AGENTS IN ALL THE PRINCIPAL CITIES. 





REDUCED PRICE. 


On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni- 
versal Too] 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efficiency of 
the machine 
- by supplying 
SEND FOR CiRCULAR. 


all attachments. 


GISHOLT MACHINE 60., Madison, Wis. 





Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


sD C-W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS. 


Bells and specialties. An A 1 
bell, complete outfit, 82.00. 
Meriden Electric Supply Co., 
Meriden, Ct. 
VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Felon dry oa, - 
















Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing 





PROVIDENCE, R. I., U.S. A. 














ss || 


spe ete 
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YORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


















ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Solting, pret 111 Liberty St., New York. 


Um CEARED SHAPERS 


3 . STEPTOE & CO., Cincinnati, 0. 













Geo, Place Machine Co., Agents, New York. 











FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, se 
} oo Seat or Wheel Feed, ad- 


‘Sibley & Ware, 


SOUTH BEND, INDIANA. 


AN OLD TOOL. 


Un 
+s 

















But we makea full line of the latest designs and 
novelties, CATALOG FREE, 


STANDARD TOOL CO., 


ATHOL, MASS. U.S.A. 












P. BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


NEW _ MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 








= LATHE. 








Send for 
CATALOGUE 
for °92, 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. 












PATE NTED. 
ae/ With New and Valuable Features, 


MADE ONLY BY THE 


ADFORD MILL Co... 


Sth and Evans, CINCINNATI, 0. 
London House: CHAS CHURCHILLL & CO., L't'd 
21 Cross St., Finsbury, London. E. C., Eng. 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL, 








Write for New List, August ist, 1892. 


H. BICKFORD, - Lakeport, N. 














The Baglin el ne 


(Maer aca a. 


wif ots SITTER 
5 REANER GRINDERS. -, 
— @incinnati, 





eS 





SEND FOR CIRCULAR. 


D, SAUNDERS SOK, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting. 


Zy Steam and Gas Fitters’ > Hand Tools. 


21 Atherton St., Yonkers, N. Y. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 

Standard Measurements. 

Over 


52, 3300 


Use 







Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., Lt'd, 
21 Cross St., Finsbury, London, 


BARNES’ WATER EMERY 
Oe TOOL GRINDER 
Has no pumps, no valves. No 
piping required to sup- 
ply it with water. Al- 
ways ready for use. 
iN if Catalogue and Prices, 
i W. FG dohn Barnes Co, 
1995 RUBY ST., 
=. ROCKFORD, ILL 
ENGLISH AGENTS, 
Price, $10. NO GAUGES. NO BELT. 
Every Machine Guaranteed. 
WM. BARKER &CO., Cincinnati, Ohio. 


Crescent Gauge. 














Simplest in construc- 
tion, most efficient in 

CHAS. CHURCHILL & CO., Lrto. 
21 Cross StT., FINSBURY, LONDON, E. C., ENG. 


operation. Send for 
BARKER’S IMPROVED 











SEND FOR CIRCULAR. 





GAGE MACHINE WORKS, 
MACHINE 
TOOLS, 


WATERFORD, 
N.Y. 


FOX & TURRET 
LATHES 
A SPECIALTY. 













Verticat Drm Presszs, 12 to 52 
inch swing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS., 








WORCESTER, MASS 





PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 
sign aud high 
grade workman- 
ship. 
KEMPSMITH 
. MACHINE TOOL CO., 
a Milwaukee, Wis. 














SIX SPINDLE TURRET DRILLS 
For Sale by 
A. O. QUINT, HARTFORD, CONN. 












HOLYOKE, MASS. 


Manufacturers of 


POST, 


y SUSPENDED 





From the 
smallest to 
the largest. 


SPECIAL NOTICE 


Are you in need of any Upright Drills? If so, look 
at mine before you buy. You can save money by 
purchasing the best drill for general machine shop 
work in the market, especially for boring purposes. 
If you purchase through a dealer, ask to see my 
Drill. Why do the largest manufacturing firms buy 
these tools? Write me for list of consumers using 
my Drills. Washburn & Moen Manufacturing Co., 
eleven ; Edison Machine Co., sixty-five ; Thomson- 
Houston Electric Co., five 36 in.; F. E. Reed & Co., 
three. These names mentioned are a few of the 
many shrewd business men using my Drills. 


J. E. SNYDER, 


Worcester, Mass., U.S. A. 


CURTIS, 
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W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 
147TH STREET FERRY. 


WE DESIRE TO CONTRACT FOR 


FINE MACHINE WORK. 


WE MAKE MILLING CUTTERS AND CARRY RECULAR SIZES IN STOCK. 





, Maule’s “Skeleton” I tpe Die 


MAULE, 





ts Manufactured by PANCOAST & 


} a Giant in efficiency, 
an Infant in price. 
Ask your jobber for full 
4 particulars of it, and tf he 


: Jan cannot give you the desired 

yPinformation, we shall be 
! AS ost happy to do so. If you 

} -¢ use any Pipe Dies, this mesa 


tool far too good and cheap ys vou 
not to know all about it. 



































Worcester, Mass., 


N.C. YOUNG M'F'G CO., ovscittirerst 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





The Best: Not 





This has always been our motto. 








the Cheapest 


We believe that pur- 


chasers are endowed with sufficient common sense to 
know that reputable manufacturers, such as the MASON 
REGULATOR CoO., of Boston, will not put poor material 
and work into their product for the sake of competing 
with cheaply made goods. 
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WM, SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= 2 Pulleys, Hangers, Couplings, Ete. 
==. — |NJECTORS FORALL CLASSES OF BOILERS. 








THE LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U. S. A. 





POWER PUNCHING and SHEARING 
all u 
MACHINERY. 

For Ship Builders, Boiler Makers, Bridge Works, 

Architectural Iron Works, Carriage and Wagon 


Makers, Agricultural Implements, etc., etc. 
Correspondence stating requirements solicited. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 





bt. WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 


A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing 7. armatures, 
cutter heads and rotary parts of machinery in general 
Ways are chilled and ground. Spirit levels attached. Sub 
stantial, acc Nop: cheap. Send for circular. 


N. P. BOWSHER, South Bend, Ind. 








THE OPEN SIDE ROM PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


THE DE LA VERGNE REFRIGERATING MACHINE CO., 
Ice Machinery. 

GENTLEMEN :—In answer to yours of the 27th 
regarding the Open Side Planer purchased of 
you about two years ago, we are pleased to say 
that the tool has rendered that satisfaction to 
us which only comes to a busy machine shop 
when every tool does what itis guaranteed to 
do, and, as in this case, a large percentage over, 

Yours very truly, 
E. V. CLEMENS, Superintendent, 














FIRST PREMIUM, 


ACME MACHINERY CO. 


VELAND, OHIO 
"ioaiinanaten of 


ACME BOLT & RIVET HEADERS, 
Acme Single-& Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. — 


CINCINNATI 










PAT. DEC. 5, 1882. 
PAT. DEC. rs 18838 
PAT. AUG, 25, 1885. 


CENTENNIAL, 





RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 93 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address | 
in the U.S., Canada or Mexico, for $4.65, | 
or single copies, 5 ots. each, postpaid. ! 





Order now before our stock 
of papers is exhausted. 


ADDRESS: 
American Machinist, 


203 BROADWAY, 
NEW YORE. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any addrese 
in the U.S., Canada or Mexico, for ‘i 
or single copies, 5 cts. each, postpai 

























& | 
s 
aS 4; 
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4” WS* AND %e 
PN) SY Flask Making Machinery 2 Mp, 
Ww ONE OV OUR SPECIALTIES, 0 ye 
OS COLLEGE OUTFITS A LEADER. é 


THE EGAN (0., 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U, 8. A. 

















THE PERKINS DRAW STROKE TRIMMER, 


An Ind nsable Todl 
for all nch Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 

PERKINS & CO., 

Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 








CINCINNATI, 
w OHIO, U.S.A. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 

Works, Planing Mills. Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 

Shops, Carriage Works, 
&c., &c. 
Allof the highest standard of excellence 
W. H. DOANE, Pres, D. L. LYON, Sec'y. 





No. 1 Band Saw 


SAW TABLES 


. FOR 
wakes PATTERN 
ties «= MAKERS. 


3 ROYLE MACHINE 
WORKS, 


PATERSON, N, J 
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ALLS 


For all Anti-Friction Purposes, 


STEEL BALLS from }' to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’ in a short time. 
steel all sizes above 44”, 


GRANT ANTI-FRICTION BALL C0., Fitchburg, Mass. 


Aluminoid hard as hardened tool 
Write for prices and samples. 





nde OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 





NEW 63-INCH LATHE. 





~ Cut 





THE HILLES & JONES CO 


WILMINGTON, DEL. 


—MANUFACTORERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


shows our VERTICAL MILLING MACHINE, 
for General Machine Shop and Locomotive Work. 





WYMAN & GORDON. 


WORCESTER, 
MASS. 















































Send for Circular. 


c. H. REDMAN & CO., MANUFACTURERS, 
No. 216 HIGH STREET, 





NEWARK N. J 





THE VERNON COUNTING REGISTER. 


Positive Motion Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., ete. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK 








BRISTOL'S 


ON, Recording Pressure Gauge 


. Makes continuous record DAY and 
F NI GHT of all KINDS and all 
RANGES OF PRESSURE, 

Low in Price and Guaranteed. 
Send for Circulars and fac-simile Chart. 


THE BRISTOL’S MFG. CO., 
WATERBURY, CONN. 


[he Horta Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 14-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather ke y. 

Will cut through 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule, Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it 

> ae particulars address ‘THE MORTON M’'F'G 
. MUSKEGON HEIGHTS. MICH. 


Stover Erichion Drill 


FOR 


Light, Soneite and Rapid 
Drilling. 


The principal feature of this drill 
is, the power is greatest when speed 
is slow and large drills are used, 
and most sensitive for small drills 
under high speed. A very valuable 
feature never before attained in a 
Sensitive Drill. By this great ad- 
vantage we more than double our 
working power. 

Fitted also for bench and post. 

Send for Price and Circular. 


STOVER NOVELTY WORKS, 














23 River Street, 








FREEPORT, ILL.- 









Fine castin ings by new pressure process 
ual to hand cut workin Bronze, Brass 
Aluminum, and German Silver. Mach n 
ery Name-Plates 14g cents per sq. inch 


GIANT KEY SEATER. 


Rack-C Casting Attachment 
Key-making aan 
VALLEY MACHINE CO. 


SAGINAW, MICH. 

The Falls Rivet & Machin 
Co., of Cuyahoga Falls, 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the 
market. The Marinette [ron 
Works at West Duluth, expe 
rienced with other Key Seat, 
ers, say the Giant is superior 
in every respect. L. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland 
Ohio, says he is personally 
= familiar with the principal! 
> Key Seaters, and that th 








. Giant leads them all. 
LONDON AGENTS: C tharles C hurchill & we, Limited, 
21 Cross st., Finsbury, E. C 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“Ei, § > peg St., 









The cut represet 
our Stationary a 
Portable Key - Sea 
ing Machine. wt 
fully meets all ¢ 
requirements of 
They are furnis! 
two or three Arbors, 








machine shop, 
with one, 
desired, to cut any width of key-s 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor work 
in all bores from 1 15-! 
inches to 3 inches diamet« 
and cuts seats 12 inet! 
long. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches 
6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in hi 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too ‘arge to be placed on machine 
can be detached from stand and used as portable machine. 


ve. DAY STEAM. 


ENGINE 


7-16 inches 









Simpson's Centrifugal 
Steam Separator 


For Supplying Clean and Dry Stea 
to Engines, Dry Houses, etc. 
Place Separator as close to eng 
aS possible, the steam taking a s} 
course between the threads cau 
the water to be thrown by centrifug 


force against the outer walls, while t! 
dry steam goes through the small he 
to center of pipe. Steam can enter 4 
A or B, as convenience may requ 
also used in conveying steam long d 
tances, for Steam Hammers, Dry Hous 
Water Gas Generators s, and for all p 


poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia. 
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os BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines 
HIGH-PRESSURE BOILERS, 

S= Complete Steam Power Plants of Highest Attainable Efficiency. 

= rdiress BUCKEYE ENGINE CO., Salem, 0. 

a Or SALES ACENTS: 


BUCKEYE FNGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 

A. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington st., Chicago, Il. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 

A. M. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM tacoma Co., ALBANY, N. Y. 













ST EAM Tr raps, @ bl a STEAM PU MP S 


mar BS AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


@ Renewable Seat and Disc 


VALVES. 


THE TWISS IMPROVED MT ertiacted ENGINE. 


ufactur 
NELSON W. TWISS, Go White: ) 
Ave., NEW HAVEN, CONN. 
tar New Cyline jers put ¢ on te 
old engines, effecting asaving 
of 2 » to 40 per cent. in fuel. 
‘Als > VerRIent oan marine en 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 
“OTTO” GAS ENGINE WORKS. 





SCHLEICHER, SCHUMM & CO., 


33d ry gg Sts., PHILADELPHIA. 


New York Agency, 
18 Vesey St., N.Y. 


Branc 
151 menres BL CHICAGO. 





ENGINES & BOILERS 


Stationary & Sem{i-Portable. 
8 to 2& HORSE-POWER 
High in Grade. 
Low in Price. 
Send for Pamphlet. 


W The W.C. LEFFEL CO. 


Greenmount Ave., Springfield, 0. 





g Over $6,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 








IF YOU WISH TO OBTAIN 


Drv Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry S:eam.”’ Mailed free 


THE POND ENCINEERINCG CO. 


Offices: ST. LOUIS, CHICAGO," KANSAS CITY. 


. CONOVER 
* CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO., 95 Liberty St.. N.Y. 





BELT 

















WATTS, CAMPBELL Co. 


, "MANUFACTURERS 
OF IMPROVED i 


















————————— 


Contracts | 
TAKEN FOR 


[emecete nel & 
7 FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 


ALSO BUILDERS OF 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 





WAYNESBORO, 
PA 









-/HIGH PRESSURE BOILERS ¥ 





PATENT OILERS, CYLINDER SIGHT 


FEED CUPS. 

< Government Regulation 
}POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


J.E. LONERGAN & 60. ®™***,houurens ano die 


211 Race Sitcoet, Philade ai 88 Pa, 
CATALOCUE FREE ON APPLICATION. 








Air CompPRESSORS WITH 
Compounp Air Cy tinbers, 
AND Compounp SrTeam Cy -- 
INDERS WITH Meyer or Cor- 
Liss VALVEs. 


RAND DRILL C0., 


23 Park Piace, 






ROCK DRILLS 


ap NEW YORK, U. S.A. 
7 =a 4, BRANCH OFFICES: Monadnock 
<a Sah se ae Bi sale ling, Com Ag ” moe n ning, 
_zzZzze Mich; 1316 18th st. ber 
COMPRESSORS. Hits NE ee 


10, Mexico City. 





lide on Application. 


bas ad Nut Machinery. 


my lete Outfits for Bolt and Car Shops. 

Bolt Pointers, 

Upsetters and Benders, 

Nut Tappers, 
Nut Machines, 

Washer Machines, Car Link and Pin Machinery. 


The National Machinery Go., Tiffin, 0. 








ADAMS 


MH Automatic Bolt-Threading & Nut Tapping Machine. 
Made in all Sizes to Cut from 1-4" to 6”. 


The simplest and most durable machinein existence. The thread- 
' ing head is made enti ely « of steel. No ti inks, leve rs, springs, caps, 
am cases, bilo cks or die rir in or about the head. eparate Heads 
ane oie Furnishe od, Wi ite for des criptive ci me and price 


- Capitol Mfg. Co., 125 to 137 Rees St., Chica, Ill, U.S. A. 


Ee y - Agents poe Greet Brite it 1» CHARLES, CHURC a aes & co. , Ltd, 
AO AS 21 Cross Street, Finsbury, L« , E. C., England. 














pinks ohh IRON WORKS Co. 


MEADVILLE, PA. 
New York, 15 Cortlandt St 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


— ; "Dick & Church’ Automatic Cut-off Engine 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular and Manning Vertical Boilers, 


ENGINES 


"WESTON ENGINE cO., 


PAINTED POST, N. Y. 
AND REPRESENTATIVES 


GOMPLETE POWER PLANTS “See uA 
HIGH GRADE AUTOMATIC CUTOFF ENGINES. Sts {POUNDS | 





AVUD'TOMA'TIC 
HIGH SPE ED 


WESTON.” 











No other enginehasa perfectly balanced valve. COMPO 


DUR GUARANTEE. WHO DARE MEET IT? 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and o mduc-fiy\ | 
tion of boiler pressure from the greatest to that necessary ay 
to do the work,will not reduce the speed of engine one - 
revolution. Any engine f&iling to meet this guarantee 
becomes the property of the purchaser upon pdy- 


ment of one dollar Send for Catalogue. 5? H a cama Mra @ 


‘ i141 Liberty St. New York. N.Y. 
Branch Offices, 4l2 Wasl ng dton Ave. St.Louis,/\o, RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES 


BRANCH OFFICES: 


—— 











16) Washington St., N. Y. 28 W. Randolph St., Chicago 
46 N. 7th St., Philac de Ip shi: Le 99 ist Ave., Pittsburgh, 
77 Haverhill St., Boston. 179 Race St., Cincinnati. 








THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
‘ CLEANEST, MOST EFFECT- 
RB IVE and MOS? ECONOMICAL 
\ device on the market for the 
lubrication of machinery bear- 
ings. 


Liberal Discount to the Trade. 


MANUFACTURED BY 


Lackawanna Lubricating Co,, 
SCRANTON, PA. 






STRONG,WELL BUILT E 
za STEAM ENGINES 
12 to 100 Horse Power 
BY Weg Every Engine s_ Adapted to Heavy 


tested under 4 SW Continuous Work. 
SUITARLE 


=—BTubular & Firebo: 
BOILERS 


eS 4 on hand | for immedi- 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND 


LOW WATER ALARM 


Protect your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY'S ALARM. 


It will prove 
investment, 


> Ashley Enpineering C0, 


136 Liberty Street, 


New York City. 
Agents wanted in every State. 
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TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This is done by using our 


a good 























HARLES MURRAY=- 
ENGRAVER on WOOD 


ALUMINUM REDUCING WHEEL 





Lightest and only Perfect motion made. For circularsand 


ori con addre “$8 WEBSTER & PERKS TOOL CO 
or Soring & Monroe Sts. . Springfield. Ohio, U.S. A 


ENGINEERING CO. 
NICETOWN 
PHILA. 
49 DEY sT. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Modge Chain, Howe Chain, etc. Wistern Connection, Link-Belt Machinery Co., Chica_v, I. 


‘SS ANW St. +* NEWYORK: 
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FZIARTITFORD, COnwWw 


MANUFACTURE 






BROWN & SHARPE MFG, CO,, THEPRATT# WHITNEY COMPANY. 


PROVIDENCE, R. I. 


DISCOUNT. 


The discounts on GEARS and on MILLING, SIDE 
MILLING and other CUTTERS are given on the 
colored inset of the new edition of our Catalogue. 

Catalogue mailed to any address without charge 
upon application. 


MACHINE TOoLs 
On Exhibition at 23 South Canal St., CHICAGO, ILL. 


S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS- 
BORING AND TURNING MILLS 


A SPECIALTY. 


Built in sizes to swing from 37 
inches diameter to 30 feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
7» tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 


PITTSBURGH, 
LEwis BLOCK, 
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12-FOOT BORING AND TURNING MILL. 


NEW YORK, CHICAGO, 
136 & 138 LIBERTY ST. PHENIX BLOG. 











INCREASED SALES 


ANN LEHI ENKINDS Show that our customers appreciate the 
aig value of improvements made in 


JENKINS > 6 ye JENKINS PACKING. 
It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 
Philadelphia, Boston and Chioage. 








“THE YALE 8 TOWNE MFG-CO. 
STAMFORD CONN 
NEW YORK. CHIGAGO, PHILA. BOSTON — 


Te LODGE & nS NICHI TOOL 60. 


Works, CINCINNATI, O. 


COMPLETE MACHINE SHOP EQUIPMENTS. 
IMPROVED PLANERS FOR EVERY DUTY. 
CROSS RAIL RAISED BY POWER. 

DEEP BEDS AND TABLES. 
OPERATED FROM EITHER SIDE. 
POWERFUL AND RIGID. . 


NEW YORE HOUSE, ‘9 
64 Cortlandt St. 
CHICAGO HOUSE, 
68 and 70 So. Canal St. 
COVENTRY, ENGLAND, 
Alfred Herbert. 
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“IMPROVED 32 and 36 INCH IRON PLANER. 


NO'’TICE. 


It is being circulated that some machines ¢an do 50¢ and another 
speci 1 machine 1/3 more work than the Eberhardt 


CEAR CUTTER. 


m We have yet to see the one that docs it; the facts are. we are 
Pal cutting more gears, cither cast iron or steel, where our 

machines are placed alongside of these other 
machines. We can refer intending date ers 
to shops where these are runnirg 











* We warn the consumer aed purchasing 
bE) infringing machines, Write to 


GOULD & EBERHARDT, 


PLANERS 


To plane 16 in. x 236 in. x 3 ft. 
to 40 in. x 40 in. x 20 ft. with quick 
return motion. 


PILLAR SHAPERS (6 


With 9 and 14 inch stroke. 








With 12 in. and 14 in. stroke, all 
feeds automatic. 


Single and Double Head 


MILLING MACHINES 


Description and Prices sent on 
application. 


= WFSTFRN BRANCH : 
~ 400 West Washington Street, Chicago, Ills, 





Lnterchange 





L he Bilings fland Vise 


THE BEST VISE FOR LINEMEN 





Drop Forged from Bar Steel 


able Parts Parallel Jaws 


Flardened by Spectal Process 


The Billings & Spencer Co. 





HARTFORD, CONN. 





WARNER & SWASEY, 
MACHINE TOOLS 


CLEVELAND, 
OHIO. 





For IRONand BRASS WORK. 
Tllustrated Catalogue on application. 
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FROM I 


ENGINE LATHES 
Cuts, Photographs and Prices furnished 


Lowell, Mass., U. S. A. 





PRICES REDUCED 


MDs, Wet Le DRULS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


S| Rochester, N. Y. 





__|GEO. W. FIFIELD. 


THE METROPOLITAN AUTOMAIG INECTOR 


OPERATED Entirely 
by One Handle. 





aosibe 


The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it tothe manufacturers. Carried in stock 
by the Largest Supply Houses in the U.S. 


Western Agent, CRANE CO., CHICAGO. 
JENKINS BROS., New York, Southern Agents. 


The Hayden & Derby Mfg. Co., 


SOLE MANUFACTURERS, 


WO. 111 LIBERTY STREET, NEW YORK. 








J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vice-PRresment. 
F. B. ALLEN, Sreconp VICE-PRESIDENT. 
J. B. PIERCE, SEcRETARY & TREASURER 





ieeemit 


“@rant’s new tear Shop in Philadelphia, 125 So. 
th St., a new GearS op fu one — or making 
or cutt ng Gears and fu y stocke with rea y-ma e 


Gear Wheels. GEO. B. GRANT, Lexington, Mass., 


















"20 SIZES. 


From 22/'x22’’ 
to 96’'x72” any 
lengtn. 









SPUR-GEARED AND SPIRAL-GEARED 
(* SELLERS? MOTION ») 


LANERS 


MANUFACTURED BY 


The G. A. GRAY Co., 
477-483 Sycamore St., CINCINNATI, 0. 











27" 327" 38" Planer. 20’ = 6’ Chucking Lathe | 
“HENDEY AV Nein 11] =a Clon 


UFACTY OF 


“se MACHINE TOOLS: ©" 





16” x 6’ Engine Lathe, 


lORRINGTON: Con: 26/’ Pillar Shaper. 
CHAS. CHURCHILL & 00., Agts. 
21 CROSS BST., 
Finsbury, London, Eng» 














NEWARK, N. J. 


This is the machine that is cutting (with rare 
exceptions) al] the Electric Motor Gears. 





J.M.CARPENTER #__ 


PAWTUCKET.R.I. 





' Manufacturer 
a —of— 


APS & DIE 


TH DVEEDURUEED OE ORR 














